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Meeting the Emergency 


All the resources, skill and experience of the Pierce- 


Arrow Motor Car Company have been organized to 
meet the present emergency. 

In the speeding up of American industry, Pierce- 
Arrow Motor Trucks are ready to play their part. 
They are not without experience in such work. Ever 
since the war started standardized Pierce-Arrow fleets 
have been operating on emergency schedules in the 
service of many large manufacturers of munitions 
and supplies. Uniformly dependable Pierce-Arrow 
mechanism, regular Pierce-Arrow inspection service 
and universally interchangeable 
Pierce-Arrow parts have enabled these 
standardized Pierce-Arrow fleets to 
set some unusual records for sustained 
speed, efficiency and economy. 





Specific data 1s available covering the cost of operation of The Worm-Gear 

° , . . . All Pierce-Arrow trucks are 
Pierce-Arrow Motor Trucks in many different lines of etd ak do Ge 
business, such as Transport, Grocery, Contracting, Coal, drive, which is a positive guar- 


antee of effective service under 


Brewery, Textile, Oil, Dry Goods, Chemicals, etc. the most difficult conditions. 


Pierce-Arrow 
Motor Trucks 


THE PIERCE-ARROW MOTOR CAR CO. 


BurFa.o, N. Y. 
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Setting Volcanoes to Work 

N Central Tuscany, there is a region in which power- 

ful jets of very hot steam issue from numerous cracks 
in the ground, spouting high into the air, and bringing 
up boric acid and other minerals and gases, which are 
reclaimed by the chemical plants in this district. 

Until recently, the steam has been allowed to go to 
waste, except when used for domestic heating, but since 
1903, Prince Ginori-Conti, president of the “Societa 
Boracifera di Lardarello,’’ has been endeavoring to use 
these steam jets or soffioni as a source of power. 

His first efforts were attended with moderate success, 
but when he drilled down through a hard stratum of 
rock, 300 to 500 feet below the surface, to the very source 
of the steam he was able to get an ample and constant 


supply. His bore holes were from 12 to 20 inches in 


in industrial Tuscany, where the present war-price of 
coal ranges from $40 to $50 per ton, and as the region 
of soffiont extends for many square miles around Larda- 
rello, this harnessing volcanic heat to an electric power 
house or central station makes possible the increase of 
available power to hundreds of thousands of horse-power 
at comparatively small expense and without recourse 
to foreign resources. Extensions are now under way in- 
creasing the output to 40,000 K. W. A similar utiliza- 
tion of volcanic heat is contemplated near Naples, where 
the ground at depths of 100 feet is almost red hot. 

Such utilization of the internal heat of the earth, how- 
ever, is dependent upon exceptional physical conditions, 
and it has occurred to an American engineer, Mr. 
Nathaniel B. Wales, that these conditions could be pro- 
duced artificially. The increase in temperature of the 


well-casing and the head of the water would cause it to 
percolate through the surrounding strata from which 
it would absorb heat and be converted into 
The steam then would rise through the circle of well- 
casings surrounding the central water shaft, and could 
be employed for power or heat. In this way, a large 
zone embracing several acres, could be utilized to form 
the active heating surface, drawing heat through the 
contiguous rock from an enormous radiant rock contact 
and allowing an inflow of heat from millions of tons 
of the earth’s mass. The permanence of such an evap- 
orative surface is amply proved 
of hot artesian wells, which are to be found throughov* 
the world. 
There are many areas in this country where borj 
not over 5,000 feet would give the necessary temperatu> 
and others of 1,500 feet 


steam. 


by the maintenance 





diameter and were lined 
with iron pipe. They af- 
forded an abundant supply 
of steam with a pressure of 
from two to three atmos- 
pheres, exceptionally rising 
to five and 
varying in temperature from 
150 deg. C. (302 deg. F.) to 
100 deg C. (212 deg. F.). 
There is no lack of supply 
if the bores are not located 
nearer than fifty feet from 


atmospheres, 


each other, and each can 
supply from 15,000 kilo- 
grams (33,000 pounds) to 
25,000 kilograms (55,000 


pounds) of steam at a tem- 
perature of at least 150 deg. 
C. 

In 1906, this voleanic steam 
was first used in an ordinary 
steam engine of about forty 
horse-power, but the borax 
salts and other accompany- 
ing chemicals seriously cor- 
roded the machinery and 
interfered with constant and 
economic operation. Then 
the superheated steam was 
applied not directly to the 
engine, but to an ordinary 
multitubular boiler in which sgl ee 
it was used in place of fuel att ? 
to raise steam from ordinary 
water. Steam thus produced 
at a pressure of two atmos- 
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pheres was passed through a 
superheater and then used 
in a 300 horse-pewer con- 
densing turbine 
directly connected to a three- 
phase electric generator. This 
experimental plant werked 
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less would supply all 

heat required. In some pla 
the 
have to be used indirectly 
because of the earth’s salts 


steam generated migu.. 


held in suspension; but no 
doubt, these salts could very 
profitably be 
would add to 
the installation. 

The cost of maintaining 
a geothermic plant would be 
practically nothing. There 
would be only the first 
to consider—that of driv: 
the wells and installing the 
engines and generators. 
tainly in many power cen- 


and 
value of 


recovered 
the 


Cer- 


ters as well us in many min- 
ing centers, it would be far 
more 

casings 


economical to sink 
for subterranean 
steam generators than to be 
continually 

the fuel 


consuming coal 
and transporting 


hundreds of miles. 


Use of Mean Sea Level 
for Elevations 
‘iw Secretary of Com- 

merce announces the ap- 
pearance of a publication of 
the Coast and Geodetic Sur- 
vey entitled The Use of Mean 
Sea Level as the Datum for 
Elevations, prepared by Dr. 
E. Lester Jones, Superinten- 
dent of the Survey. In this 
pamphlet is the 
desirability of having a single 
plane for the whole country 
to which all elevations would 
be referred. This 
that of mean sea level, which 


discussed 


plane is 








successfully, supplying power 
to the works and the villages 
around Lardarello. 

After the outbreak of the war its success led Prince 
Ginori-Conti to develop a power plant on a large scale, 
and accordingly three 3,000-kilowatt turbogenerators, 
working with a superheated steam at one and one-half 
atmosphere pressure, raised in specially designed and 
constructed multitubular boilers, were installed in 1916. 
The natural steam from the soffioni after heating the 
boilers is then utilized in the borax industries, so that 
the process is distinctly efficient. 

The three-phase current is generated at 4,500 volts 
and is stepped up to 36,000 volts and transmitted along 
aerial conductors to Florence, Leghorn, Volterra, and 
other towns in Tuscany. In day time the power is 
used extensively in munition works and _ industrial 
establishments generally, and at night partly for light- 
ing. The new undertaking has proved a great boon 


A plan for utilizing the internal heat of the earth for the generation of steam power 


earth’s strata in proportion to its depth shows a mean 
average for the entire earth surface of one degree Fahren- 
heit for every 55 feet of depth. There are many regions, 
however, where this increase in temperature is far ex- 
ceeded. Hundreds of areas are to be found in the 
United States where the temperature rises one degree 
for every 20 or 25 feet of depth. There is a locality 
near Boise, Idaho, where three wells driven to only 400 
feet yield 800,000 gallons of water daily at a temperature 
of 170 degrees. 

It is Mr. Wales’s plan to sink a well-casing wherever 
the geothermic conditions are favorable until a stratum 
of high temperature, say 350 to 450 degrees Fahrenheit 
or higher is penetrated. Surrounding this shaft, a 
number of other casings would be sunk. Water would 
be injected into the heated stratum through the central 


is supposed to be a con- 
tinuous plane throughout the 
country from ocean to ocean. 

For a number of years the Coast and Geodetic Survey 
has extended a network of elevations of high accuracy, 
inland from the coasts, with the elevations of its monu- 
ments all referred to mean sea level. The publication of 
the present report is to encourage the adoption and use 
of mean sea level as the datum for elevations by all 
civil engineers and surveyors. It is believed that the 
adoption of this plane will aid in the commercial and in- 
dustrial development of the country. While to the 
layman the question may seem an academic one, it is :ar 
from being so. The use of a dozen different standards in 
a dozen different connections in the engineering activities 
of a single city is a matter leading at best to much 
superfluous work of reduction, and often to confusion 
and error. 
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The object of this journal is to record accurately and 
latest industrial 


news of the day. 


scientific, mechanical and 
As a weekly journal, it is in a posi- 


before they 


lucidly the 


tion to announce interesting developments 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 


articles are accompanied by photographs. 


The United States Navy at War 

HERE is nothing in our vast national activities 

more inspiring than the way in which our Navy 

has risen to the war call of President Wilson. 
Were it not that this world-conflict has taught us to 
think and speak in superlatives, a mere statistical state- 
ment of what the Navy has done, is now doing, and pro- 
poses to do, would be cause for amazement and incredulity. 
As the result of close personal touch, for over twenty 
years, with the Navy, we had reached a comfortable 
assurance that 
should have to call upon this arm of the service for a 
supreme effort, it would rise to the call, seamen, officers 
and departmental administration alike, with a magnif- 


if, in some hour of stress, the nation 


icent response 

Nor was there any reason to doubt that in the day of 
trial Congress and country would be found standing 
enthusiastically behind its Navy. Of the popularity 
of the Navy there was never any doubt; and although 
the question of naval appropriations has too often been 
made the sport of party politics, Republican as well as 
Democrat, we have never felt any doubt that, if politi- 
cians and people alike could once be awakened to the 
fact that only a strong navy could make permanently 
secure the peace of the country, and the great principles 
upon which our Republic is founded, the whole nation 
would rally to the support of the Navy with gifts un- 
limited of men, money and materials. 

Well, the call has come, and right royally has the 
response been made. 

in their order of importance, the principal elements 
that go to make up a great navy, are: personnel, fight- 
ing ships and a full exchequer, and in each of these the 
development of the past twelve months has been phe- 
nomenal 

Pe rsonnel In 
the Navy, at the graduation of ensigns in the Naval 
Reserve at Annapolis, Mr. Daniels stated that, whereas 
on September Ist, 1916, the total enlisted strength of 
the Navy and Marine Corps, including men and officers 


a recent address of the Secretary of 


in the regular service and the reserve ranks, was 74,542, 
on Septmeber Ist, 1917, the number was 232,930. Said 
he, “So popular has service in the Navy become that 


the Department has been compelled to limit enlistment, 
because it could not build training stations and provide 
ships enough for the thousands of splendid youths who 
have flocked to the Navy.” 

Ships. Commensurate with the great increase in the 
personnel has been the growth of material, both as re- 
gards the ships in commission and the laying down and 
rushing to completion of new units. Today, practically 
the whole of the enlisted fleet is in full commission; and 
what this increase means may be judged from the fact 
that there are three times as many ships in active service 
today as there were six months ago. Moreover, as 
soon as President Wilson, realizing that the country was 
ripe for the movement, called for the enlargement of 
our Navy until it should measure up to the vast duties 
imposed upon it, a program of new construction was 
adopted which was larger than any which had ever been 
laid down, even in the British Navy itself. The naval 
appropriation was at once increased from the average 
of former years of $145,000,000 to over $312,000,000. 
That is a huge suin; but it represents only a part of 
what Congress has done; for since the Ist of August, 
1916, Congress has appropriated for the support and 
increase of the Navy $1,344,184,896. Over and above 
that, the estimates pending before Congress carry an 
addition of nearly $600,000,000. The aggregate ap- 
propriation, therefore, in a little more than a year to 
make effective and impregnable the nation’s first arm 
of defense is nearly two billion dollars. With such 
figures behind him, the Secretary was surely justified 
in saying to the Annapolis graduates: “If any man 


doubts that the American people are ready to wage this 
righteous war to victory, no matter what the cost, he 
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need only consider the messages and acts of the President, 
and the legislation, and appropriation, revenue and bond 
bills that have passed Congress. They answer effect- 
ively and eloquently the suggestions of alien critics, that 
America is not enlisted with all its resources to free the 
world from the menace of Prussianism.”’ 

Great credit is due to the distinguished officers of 
the General Board of the Navy and the Naval Aid for 
Operations, who advise the administration as to policy, 
and to the Secretary himself, for the broad international 
spirit in which they have viewed the naval situation, 
and for the most loyal coéperation which they have 
shown in the plans and purposes of our Allies. 

As we mentioned in our last issue, the Secretary him- 
self has borne eloquent tribute to the unselfishness and 
completeness of this coéperation. Its material result 
has already been witnessed in the gradual suppression 
of the U-boat campaign, of whose ultimate defeat it is 
a sure pledge. Had the United States Navy been less 
altruistic, we might now be bending our energies ex- 
clusively to the construction of that large fleet of battle- 
ships and battle-cruisers, which had already been author- 
ized before we went into the war. But, being in the 
war, the Navy has bent its whole energy to the con- 
struction of those units and the provision of that equip- 
ment which will be of most immediate service to the 
common cause. As witness the construction this 
year of over 300 submarine chasers of a new and more 
powerful type, designed especially for the work, and the 
appropriation even before these were finished, of the 
huge sum of $350,000,000 for the building of a fleet of 
destroyers, which will be larger and infinitely more 
powerful than that which we possessed when the war 
began. 

Finally, a word as to the quality of these ships, and 
the officers and men who man and run them. No one 
can foretell the future; but we are disclosing no secret 
when we say that, if our battleship line should ever 
range up against the enemy, he will be treated at the 
longest ranges to a storm of fire, which, in rapidity, 
accuracy, and the uncanny way in which it clings to its 
ever-shifting objective, will be a most uncomfortable 
surprise to the enemy. For it is a fact that the methods 
of mounting, fire control, ete., which have been adopted 
and perfected in our Navy, have raised our target prac- 
tice to a point of accuracy, even at the longest ranges, 
which has never been reached in our own, or, probably, 
in any other navy. 

As to the officers and men, we know from personal 
testimony and a close acquaintance with foreign tech- 
nical literature, that the officers of our Navy are held 
in the highest esteem, not only for their broad knowledge 
of the technique of their profession, but for the high 
character of their speculative contributions to naval 
technical literature. As to their seamanship and the 
quality of the crews, one has but to spend a few weeks 
on one of the ships of the fleet during its maneuvers, as 
was once the privilege of the Editor of the Screntiric 
AMERICAN, to be satisfied that, when our ships cast 
loose for battle, they will be handled with a skill, daring 
and resourcefulness that will uphold the finest traditions 
of the service. 


Some Facts About Salmon 
R. JOHN N. COBB’S monograph on “ Pacific 


a new and revised edition 
published by the 


Salmon Fisheries,” 

of which has just been 
Bureau of Fisheries, is a nearly exhaustive treatise on one 
of the most interesting of industries. In a volume of 
more than 250 octavo pages, the author has presented 
a thoroughly readable account of this industry as it is 
found on the Pacific coasts of the United States, Canada, 
Alaska, Siberia and Japan. Without attempting to 
summarize so substantial a work, it may be worth 
while to set down here a few novel and out-of-the-way 
facts gleaned from its pages. 

Salmon fisheries rank third in value among the com- 
mercial fisheries of the world, being surpassed only by 
oysters and herring. The Pacific coast of North America, 
from California to Alaska, is the seat of by far the most 
important of these fisheries. All the Pacifie coast 
salmon belong to five species of the genus Oncorhynchus; 
but the steel-head trout, Salmo gairdneri, is commonly 
classed among the salmon by fishermen, and is therefore 
included in the report. The largest species is the chinook 
or king salmon, averaging about twenty-two pounds in 
weight. Much larger specimens are sometimes taken. 
Mr. Cobb tells us of one caught in Alaska weighing 101 
pounds. The sockeye or blueback salmon constitutes 
the greater part of the canned product. 

The life history of these fish has formed the object of 
much study and speculation, and some of its features are 
still mysterious. For example, the Fraser River, of 
British Columbia, where the sockeye is found in the 
greatest abundance, presents the phenomenon of a 
marked quadrennial periodicity in the run. The 
maximum run occurs the year following leapyear, and 
the minimum run in the year following the maximum. 
Puget Sound has a large run of humpback salmon every 
other year. 
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A great many experiments have been carried out for 
the purpose of determining the age at which the different 
species spawn, the rates of growth, etc. For many 
years the practice of marking and releasing salmon fry 
has been something like a fad on the Pacific coast. The 
commonest practice was to remove the adipose fin; 
but a great variety of other marks have been employed, 
including the entire or partial removal of other fins, the 
punching of a V or U out of the tail or gill cover, and 
sometimes tagging. These marking experiments were 
carried on so extensively, and above all so unsystematic- 
ally, that when apparently marked specimens were 
recovered it was impossible to identify them, and so 
most of the efforts in this direction were wasted. More- 
over, it is now well known that salmon are quite subject 
to the loss of fins or parts of fins by accident or disease, 
while in some cases the ‘‘marks”’ found on the fish are 
due to pressure from the twine of the gill net at the 
time of capture. In Alaskan waters the experiments 
have now been systematized, the Secretary of Commerce 
having directed that any persons desiring to mark and 
release salmon in those waters first consult with and 
obtain the written consent of the Commissioner of 
Fisheries or of the agent in charge of the Alaskan salmon 
fisheries. A more certain method of determining the 
age of these fishes has recently been borrowed from 
Europe. This depends upon the fact that the scales of 
the salmon are marked by series of concentric ridges, 
which occur in alternate groups of crowded and widely 
spaced rings representing years of growth somewhat 
after the manner of the annual rings in tree trunks. 

One of the long-mooted questions concerning salmon 
related to the whereabouts of the fish after they left their 
native rivers and took to the sea. Recent discoveries 
have made it reasonably certain that the vast majority 
of salmon spend their lives comparatively near the coast, 
while many remain in the bays, straits and sounds all 
the time they are not in the rivers. The knowledge of 
this fact has led to practical consequences, especially in 
the case of the king salmon, which is now regularly taken 
not only by nets at the time of its runs but also by 
trolling at other seasons. Thus the length of the fishing 
season has been greatly extended. 

The geographical range of the fisheries is also being 
enlarged. In 1912 and subsequent years a cannery was 
operated on Kotzebue Sound, in the Arctic Ocean. 

It is interesting to learn that the artificial culture of 
salmon, so extensively practiced by our own Bureau of 
Fisheries, has attained immense proportions in Japan. 
In that country there are now 56 hatcheries, and the 
number of young salmon distributed by them amounts to 
more than 80,000,000 a year. 


British Precision Work and American Tool-makers 


T has been said that it was not until shortly after 
the outbreak of the war that the British manu- 
facturer got his first chance of manufacturing 

parts in large quantities. It is only fair, however, says 
a British correspondent, tu admit that a large share of 
the credit due has to be given to the manufacturers of 
the light, high-speed machinery which has been imported 
in such large quantities since the outbreak of the war. 

Previously most of the work was carried out by home- 
produced tools, and as there was comparatively little 
repetition work there was no inducement for any en- 
gineering firm to provide special equipment and ap- 
pliances. Only a few, highly specialized on account of 
the nature of their work, paid serious attention to ac- 
curacy of measurement and interchangeability of parts. 
Of these, some even had their own individual standards 
which were not in accord with those of other firms 
producing similar articles. 

Thus, a few years ago, lamp holders for incandescent 
bulbs, and lamp tops, both of which parts were being 
turred out by the hundreds and thousands, were not 
standardized, and were not interchangeable. Another 
instance is found in connection with screw threadwork. 
Eighty or ninety years ago, when screws were used in 
comparatively small quantities, every maker was a law 
unto himself over such details as diameter of screw, shape 
of threads, and number of threads to the inch. With a 
curious lack of foresight many makers went out of their 
way to produce screws and other small parts which were 
out of accord with those made by other firms, in order 
that no parts could be used on their machines other than 
those which were manufactured at their own works. 
Recent attempts at standardization have been successful 
however, not merely on their merits, but because means 
have been provided by which standardization could be 
attained. It is interesting to note that of the measuring 
equipment now used in the average British workshop 
about ninety per cent is of American make, and almost 
all the remainder has been produced on the Continent. 
It is said that not only are there very few machines in 
Great Britain capable of cutting an accurate screw 
thread, but that there is no British-made apparatus 
available and within the reach of the ordinary manu- 
facturer whereby he can precisely measure the result, 
and much special apparatus cannot be produced without 
the use of American-made micrometer heads. 
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Astronomy 


A Great Sunspot was visible to the naked eye dur- 
ing most of last February. The spot group, at the largest, 
was over 125,000 miles in diameter. 


The 100-inch Mirror of the new Mt. Wilson re- 
flector, the largest telescope in the world, was taken from 
the shops in Pasadena, where it was ground and figured, 
to the top of the mountain on July Ist. It was care- 
fully packed in a large octagonal box, lined with paraffin 
to make it dustproof, and placed on a specially con- 
structed truck geared to a maximum speed of two miles 
an hour. A pilot truck preceded the one carrying the 
mirror, and a number of men also went ahead to repair, 
if necessary, any weak spots in the road. 


Rotation of Jupiter’s Satellites—Mr. R. L. 
Waterfield has communicated to the British Astronomical 
Association some observations on the markings of 
Callisto and Ganymede, the two larger satellites of 
Jupiter, made with the 10-inch refractor of the Four 
Marks Observatory. Comparisons more than a year 
apart of the positions of an apparently permanent 
marking on the former satellite were taken to indicate 
that this body always keeps the same face turned toward 
Jupiter. On Ganymede Mr. Waterfield saw a dark 
streak agreeing in every way with one described a couple 
of years ago by Mr. W. H. Steavenson. Its position 
corresponded well with Steavenson’s rotation period for 
the satellite; viz., about fifty-nine minutes less than the 
period of revolution about Jupiter. 


The Magnetic Survey of the Globe.—Up to the 
latter part of last September the cruises of the magnetic 
survey yacht “Carnegie,” of the Carnegie Institution, 
and her predecessor, the ‘Galilee,’ had aggregated 
224,449 nautical miles. On an average, magnetic ob- 
servations at sea had been made at points 100 to 150 
miles apart, representing a total of 3,250 stations. 
Magnetic observations had also been made at a great 
number of shore stations. The plan of the magnetic 
survey of the globe contemplates not only securing 
magnetic data in all regions where needed, but also 
determining the average annual changes, the so-called 
“secular changes”’ in the earth’s magnetic state. In the 
marine work this is done by making observations at 
intersections with previous cruises of the ‘‘Galilee’”’ and 
the “Carnegie,”’ or with the tracks followed by the 
vessels used in recent antarctic exploring expeditions. 
‘Repeat observations’’ have thus been made at eighty- 
five intersections of previous routes, the average time 
interval being approximately five years. Secular changes 
have also been determined at many land stations. The 
Carnegie Institution announces that the magnetic data 
accumulated by the end of 1917, will warrant under- 
taking the reduction of all results to a common date by 
applying the secular changes above referred to. It 
will then be possible to prepare a new set of magnetic 
charts of the globe on a more accurate basis than has 
hitherto been feasible. This step should furnish the 
foundation for important studies pertaining to the 
magnetism of the earth. 


Recent Studies of Star Clusters.—According to a 
recent count by Melotte there are 245 star clusters, of 
which 83 are globular clusters, and 162 loose or open 
clusters. While the open clusters are almost all in the 
Milky Way and are symmetrically arranged with respect 
to it, the globular clusters are mostly confined to one 
hemisphere, the pole of which is in galactic longitude 
296 degrees and galactic latitude —8 degrees. The fact 
that none of the clusters show any proper motion seems 
to prove that they are enormously distant, as the al- 
ternative that they are all moving in the same direction 
as the sun and at the same speed is too improbable to 
be considered. Moreover, no relative motion has yet 
been found in clusters, though the positions of the com- 
ponent stars in some of them have -been measured by 
Barnard over a period of 17 years with the 40-inch 
refractor of the Yerkes observatory. The only ex- 
ception to this statement is the case of two stars in the 
cluster Messier 92, and it is, of course, uncertain whether 
the two moving objects in such a case actually belong to 
the cluster. From considerations based upon the 
apparent magnitudes of the stars and their probable 
real luminosities, Shapley has provisionally adopted for 
the great cluster in Hercules (Messier 13) a parallax of 
0.00003 sec. The apparent radius of this cluster is not 
less than 17 minutes of arc. “Accepting this result,” 
says Shapley, ‘‘and the adopted value of the parallax, 
we find that the distance across the cluster is of the order 
of 1,100 light-years. To an observer on the nearer edge 
of the cluster, a star on the opposite side would have a 
parallax of 0.003 sec., and if intrinsically 100 times 
brighter than our sun, would still be nearly two mag- 
nitudes below the limits of visibility to the naked eye.” 
The sun seen from any part of this cluster would, on the 
same basis, be fainter than a 22d-magnitude star; and 
it is probable that the entire galactic system to which 
our sun belongs would have about the aize and appear- 
ance of the Greater Magellanic Cloud as seen from the 
earth. 
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Science 


A Directory of City Health Officers containing 
the names and official titles of the health officers in all 
cities in this country which had a polpulation of 10,000 
or more in 1910, has been published by the U. S. Public 
Health Service. 


A New Russian University.—A consular report 
from Petrograd states that the provisional government 
of Russia has decreed the establishment of a university 
at Perm, the metropolis of the northern Ural district. 
This will replace a present branch of the University of 
Petrograd. 


A Textile Glossary is being compiled in the Division 
of Textiles of the U. S. National Museum and will 
probably be published before long by the Smithsonian 
Institution. The curator of textiles reports that this 
work has already proved of much assistance in connec- 
tion with the cataloging of new materials received for 
exhibition and in answering requests from correspondents 
for definitions and identifications of fabrics. 


Rare Animals from Australia.—Director Horna- 
day, of the New York ‘‘Zoo,” states that Mr. Ellis S. 
Joseph has recently brought to New York from Australia 
the largest collection of rare mammals, birds and reptiles 
that ever came to America. Part of the importation has 
been purchased by the New York Zodélogical Society, 
and part by the Philadelphia Zodlogical Society, while 
other purchases are proceeding. Mr. Hornaday says 
that the total kangaroo collection at the garden under his 
charge is now the most extensive in the world. 


The Ancestor of the Domestic Goat.—It has been 
generally believed that the different varieties of the 
European domesticated goat are all descended from the 
paseng, or bezoar goat (Capra egagrus). During the 
laying of a water main at Iloczow, in eastern Galicia, in 
1913, fairly well preserved skulls of fossil goats were 
found, and one of them was submitted to Dr. Adametz 
of Vienna for examination. It evidently belongs to a 
hitherto unkaown extinct species, which has been named 
Cpara prisca. The conformation of the skull is quite 
different from that of the skull of C. egagrus, and of its 
subspecies, the Cretan goat and the wild goat of the 
island of Erimomilos, but is identical with that of the 
so-called Jura wild goat, which was proved by Lorenz- 
Liburnau to be merely the domestic goat reverted to a 
wild state. The skull of the extinct species also closely 
resembles that of most of the European domesticated 
breeds. It thus appears that most of the latter are 
probably derived from C. prisca, though a few breeds, 
such as the old Alpine breed of Salzburg, are evidently 
descended from C. egagrus. 


Lake of the Woods Survey.—The International Joint 
Commission has made a final report on the investigation 
begun in 1912 of a plan for maintaining the Lake of the 
Woods (on the border between Minnesota and Canada) 
at a level which would secure to the inhabitants on both 
sides of the boundary the most advantageous use of the 
waters of the lake and of the rivers connected with it. 
Comprehensive surveys were made of the Lake of the 
Woods, Rainy Lake and the principal lakes tributary 
to the latter. The level recommended for the Lake 
of the Woods is 1,061.25 feet above mean sea-level. 
This will entail some flooding of adjacent lowlands and 
some damage to agricultural interests, but it is provided 
that the owners of such lands shall receive full compensa- 
tion. Water power is recognized to be the dominant 
interest of the region, and the report provides for the 
use of the Lake of the Woods and the upper lakes as an 
immense storage reservoir for this purpose. In order 
to provide the necessary regulation of the lake, the com- 
mission recommends the enlargement of the outlets 
at Kenora, at a cost of about $175,000. 


The Shifting Sands of Astrakhan and the measures 
taken by the Russian government to deal with this 
problem form the subject of a memoir by J. G. Firstov, 
published last year in Petrograd. Ten million acres 
of the province in question are covered with shifting 
sands formed during the nineteenth century and sub- 
sequently. These sands have been spreading at the 
rate of 100,000 acres per annum the result being the 
transformation of good pasture land into a barren 
waste. The principal cause is over-grazing; flocks and 
herds are kept so long in one place as to result in the 
complete destruction of the turf. Poor agricultural 
methods are also partly responsible. About the begin- 
ning of the present century the government undertook 
measures of control and reclamation, and between 1904 
and 1909 an area of about 46,000 acres was brought 
under cultivation. In 1913 a special service was or- 
ganized to deal with the question. The province was 
put under the charge of a chief forestry officer and 
divided into six districts, in each of which a subordinate 
official was appointed to superintend the work. At 
the time of writing good progress has been made in 
planting soil-binders and growing herbaceous crops, 
but it was still problematical whether the province was 
adapted to the establishment of forests. 
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Invention 


A Typewriter Key-Striker.—Comprising a rod of 
rigid material forming a hand grip and provided at 
one end with a laterally disposed finger having a striking 
peen shaped to engage a single typewriter key, the type- 
writer key-striker recently patented by Roger W. 
Babson of Wellesley Hills, Mass., is of interest. Pri- 
marily, the key-striker is intended for typewriting in the 
open during cold weather, when the typist must wear 
gloves. 

Paper Removing Machine.—For facilitating the 
removal of paper from any surface, Alvin B. Russell of 
Brooklyn, N. Y., has patented an interesting, electric- 
ally-driven tool. In principle his device calls for a sharp, 
flat blade, which is rapidly reciprocated by means of an 
electric motor fitted with an eccentric movement. The 
motor is mounted in a wedged-shaped casing, and the 
blade slightly protrudes beyond the front edge. A handle 
is provided at the blunt or rear end of the wedged 
shaped body. 

Another Sword-Pistol.—Although several types of 
combination sword-pistol have been described in this 
column before, there appears to be no limit to the variety 
of designs produced by American inventors in this field. 
The latest design is that of Anton Ramocki of North 
Tonawanda, N. Y., who suggests a sword the hilt of 
which carries the barrel of a revolver, the muzzle, and 
the firing mechanism. This latest type of sword-pistol 
is fired by pulling a trigger located next to the handle. 


Steaming Clothes at Home.—No longer should it 
be necessary to send garments away to be steamed, at a 
cost of several dollars; at least, not if the steaming 
apparatus invented by Nathan Rubenstein of New York 
city, is widely introduced. Making use of a garment 
form, Mr. Rubenstein attaches to the pedestal below a 
steam-distributing chamber, a tray for catching the water 
formed by the condensed steam, and a pipe leading to 
some suitable form of steam generator. Thus any gar- 
ment placed on the form can be readily steamed by any- 
one, with the minimum of care and trouble. 


A Cartridge Carrier for the Single-Shot Gun.— 
Why is a single-shot firearm at a disadvantage at times? 
Merely because of the length of time required to prepare 
it for the next shot. And when the cartridges are kept 
in the hunter’s pockets or in a cartridge belt, the length 
of time required between shots is all the greater. With 
these facts in mind Jesse C. Chappell of Samantha, Ala., 
has devised an ingenious cartridge holder or carrier which 
fits below the trigger of any rifle or shot-gun. The car- 
rier consists of two U-shaped clamps of such size as 
to hold securely two cartridges. Thus the hunter, when 
pressed for time, can readily pluck a cartridge from the 
carrier below the trigger and place it in the breach of 
his gun in the minimum of time. 


An Inexpensive Premium Idea.—With the ever- 
increasing price of materials and handiwork, bus‘nesses 
which require premiums in selling their goods are con- 
fronting a serious problem. At least they were until 
recently, when a new idea in premiums made its appear- 
ance in the form of short strips of material and metal 
studs. Any material such as felt, woolen goods, silk, 
cloth and leather can be cut by a special die and stamping 
press into two lengths, one slightly longer than the other, 
These strips have holes punched in them at equal 
distances. By means of metal studs these strips can be 
joined into various shapes and designs, and since the 
strips and studs can be made up in different colors, 
almost any combination of color and design can be 
attempted. Penants, pillow tops, table covers, flags— 
indeed, almost any article can be made up with the strips 
and studs to the never-ending interest of children and 
adults. Inexpensive and attractive, these strips and 
studs can be given away as premiums with various goods, 
the standard premium consisting of two strips and three 
studs. 


Improving the Phonograph.—A number of in- 
ventors are at work on the phonograph reproducer at the 
present time, as attested to by the numerous patents 
constantly being issued on this class of inventions. 
While many of these patents are more in the nature of 
slight refinements, particularly means of twisting the 
mounting of the reproducer so that it can be used for 
hill-and-dale and for lateral cut records at will, a few of 
them represent a genuine effort to improve the tonal 
qualities of the conventional disk phonograph. Several 
patents call for means of adjusting the tension on the 
reproducer diaphragm; and in view of the noticeable 
variation in the tonal qualities of some phonographs due 
to changing atmospheric conditions, this should prove a 
most important innovation in many existing types of 
reproducers. A most ingenious idea is that of James G. 
Nolen of New York City, who proposed the use of the 
usual diaphragm together with an auxiliary diaphragm, 
the two being connected by a wire in the center of which 
is attached the arm from the needle. Mr. Nolen also 
provides a means of drawing the disks toward one 
another according to the average pitch of sounds to be 
produced. 
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How American Manufacturers Have Codperated to Produce a Standard Machine 


F competition is the life of trade, coéperation may be 

the soul of progress. At least, the new War Truck, 
as the Quartermaster Department calls the Type B 
truck evolved for its use by the Society of Automotive 
Engineers, the leading engine, chassis, transmission, rear 
axle and parts designers of the country, with the active 
cooperation and supervision of Gen. Chauncy B. Baker, 
Q. M. C 
Council of National Defense, appears to demonstrate this 
fact 

There seems no doubt that this truck begins a new 


, and the Automotive Products Section of the 


era in motor transpertation. It may not be the “ulti- 
mate truck” but it represents so advanced a practice, so 
many ideas of so many makers which were being either 


worked out for the future, or, 


By C. H. Hardy 


time—a shorter time than European experts believe : 
manufacturing possibility, the whole army will be sup- 
plied with this one type of truck. 

What this means, even were the truck just an ordinary 
vehicle, only those who have worked out transportation 
problems at the front may know. In Paris a huge 
12-story building, filled with card systems and hundreds 
of clerks, cares for the stock of over 2,000,000 different 
kinds of parts required to maintain all forms of motor 
transportation on the Allied maker in 
England makes 17 different varieties of trucks and the 
Of course, there are hundreds of 


fronts. One 


English use all 17. 
kinds of trucks in use, and all must have spare parts 
ready, somewhere. 


trucks, standardized trucks, strong, well made, efficient 
trucks, but trucks which, in power, economy, simplicity, 
sturdiness and ‘‘fool-proofness,’’ are several jumps 
ahead of any hitherto produced. 

Naturally, minute details are not being published. 
Unquestionably the War Truck, which is a war truck 
because produced by the necessities of war, will become 
the Peace truck for hauling within its range. Called a 
three-ton truck, it can carry up to five tons without 
undue strain. What questions of patent rights, of the 
use of the hundreds of points of superiority of many 
makers, pooled in this one supertruck, will be raised when 
it comes to making this truck for commercial use, can be 
settled later. At present, intimate dimensions are not 

being given out. But there 





already perfected, being held 
for future production of 
commercial engines and cars, 
that it 
sidered as less than revolu- 


can hardly be con- 


tionary. 

The story of its design is 
as simple as it is inspiring. 
High salaried representatives 
of the leading 
engine and parts manufactur- 
ing companies called 


the Society of 


automobile, 


were 
together by 
Automotive Engineers, told 
one story and asked one 
question, 

“The success of modern 
war depends on no one 
factor more than upon suc- 


cessful, economical 





speedy, 





are some facts which there 
is no reason to keep secret. 
At the present writing, 
two completed trucks are on 
their way over roads from 
the manufacturers to Wash- 
ington. The assembler of 
one of them states the total 
weight of the chassis without 
body is 8,200 pounds. A 
1,600-pound body brings the 
total to less than 10,000 
pounds. The engineers under 
orders to build a_ stout, 
robust truck suited to the 
extreme services of war have 
not striven for great light- 
ness, but neither have they 
wasted metal. The engine 
weighs 1,012 pounds, rear 








and certain transportation of 
supplies. Other things being 
even approximately equal, the army with the best trans- 
portation wins.” 
That was the story. 
‘You gentlemen, together, know more about trucks, 


Follows the question: 


engines, and parts than the rest of the world put to- 


gether. Are you willing to sink personal pride and 
prejudice, are you willing to forget trade and money 
making, are you willing to pool your knowledge and 
make for the government a standardized truck which 
will be to all other trucks as the racing car of today is to 
the racing car of 10 years ago?”’ 

“Very simple,’’ was the answer. It was a universal 
assent, followed by conference after conference, design 
after design, labor after labor. Engineers who had not 
done more in detail than think and direct for years, bent 


over drawing boards, cross- 


The new “Liberty” truck specially designed for the U. S. Army 


There are approximately 7,500 parts in the U. 8S. War 
Truck and, if the army possessed a million of them, there 
would still be only 7,500 kinds of parts to carry for 
repairs and replacements. 

The best driver, the best mechanician in the world 
cannot do as well with or as quickly for a strange truck 
as for one with which they are familiar. With thou- 
sands of trucks, all alike, not only need there be less 
drivers and less mechanics, but these can take their 
persons and their skill from point to point within the 
army, and be always ready to exert it to the maximum. 

Competent observers have realized and it is generally 
a military doctrine, that successful 
front— 


accepted now as 


automotive means success at the 


failure in transportation makes even an overwhelming 


transport 


axle, with hubs and brake- 
drums, 
axle, with hubs 352 pounds, transmission 233 pounds, 


1,592 pounds, front 


clutch and case 103 pounds, frame without castings 
front springs 148 rear springs 
Weights vary from 40 to 50 pounds with 


653 pounds, pounds, 
544 pounds. 
different makers of the engine, and there are smaller 
variations with other parts and weights taken after 
production is well under way, will probably show cuts in 
these figures. 

The engine, a real triumph in design, went together 
without a hitch. It was almost born off the draftsman 
table and had no “fine touches’ before being put 
together and tested. Designed for using the heavier 
fuels it showed 58 horse-power at 1,350 r.p.m. and the 
This, 
too, in face of the fact that engine makers, given blue 

prints, raced to see which 


torque curve was better than was anticipated. 





hatching. Designers who 
had hitherto 


their plans with 


guarded the 
secrets of 
locked 


¢ mploy ees 


doors and _ trusted 


talked 


their competitors. One en- 


freely to 


gine maker who had designed 
a combustion chamber, 
tested it and perfected it and 
found it something ahead of 
all others and who was 
planning to use it on 1919 or 
handed it over 
thought. Every 


1920 cars 
without a 
man with a pet oiling system 
brought it to conference and 
puzzled over the fact that 
the others were as successful 
as his, whether it werked 
at 100 or 50 or 20 or 2 pounds 
pressure, until experiment 
and calculation showed that 


because 





all were successful 





could produce a War Truck 
engine running, first. 

The different makers com- 
pleted their tasks with great 
speed. The Continental 
Motor Co., one of the several 
particiapting in the program 
had an engine running 19 
days and 18 after 
receiving blueprints. The 
Waukesha Motor Co. had an 
engine running in 11 days 
and 7) hours from the time 
the blueprints reached its 
factory. They did not make 
all patterns for castings or 
all dies for forgings, some 
having been made previously 
but did do most of the 
machining. Four or five 
makers developed the engine 
by dividing the different 
parts between them, one 


hours 








all were passing the same 
amount of oil per revolution 
regardless of pressure. Rear axle men forgot the rival 
claims of their respective companies, freely admitting 
the other fellow’s good points, and together produced a 
rear system which combined the best of all Lubrica- 
tion, ignition, governing, transmission, cooling, springs, 
weight distribution—all received the attention of the 
men who made the best in the world, and were designed, 
not by one, but by the cream of the profession, acting in 
concert, without pay, without hope of reward, without 
anv thought save that Uncle Sam needed a real truck, 
and that it was not their patriotic duty, but their 
patriotic pleasure to give him all they had. 

Result, the War Truck. After January Ist, no other 
Type B truck will be supplied our army. In a short 





Truck chassis showing heavy bumper at the rear to protect the truck when in convoy formation 


numerical superiority ineffective. There seems no 
question of the fact that the failures of the Russians 
were failures due to lack of supplies. The motor truck 
immortalized itself at Verdun, which, in the last analysis, 
was held because there was no failure of the trucking of 
munitions. Allied army freely admit that 
Germany might have reached Paris had her motor truck 
trains been as adequate for her purpose as was the rest 
of her mighty war machine and no one needs reminding 
of what General Gallieni, then Governor of Paris, did 
with taxi cabs and trucks in rushing men to the defense 
of the French Capital. 

So American army men are jubilant over the fact that 
we are to have—are now getting—not only plenty of 


officers 


making several parts not 
only for itself but for the 
The Continental Company 
made cylinders, gearcase cover and small parts such as 
pumps, bushings, etc. The Waukesha Company manu- 
factured cylinder heads, crankcases, intake and exhaust 
manifolds, roller push-rods, ete. The Wisconsin Com- 
pany made the lower part of the crankcase. 

Patriotic manufacturers of both raw and finished 
products completed the units in record time. The 
Park Drop Forge Company worked continuously in three 
shifts and sunk dies for the crankshaft in seven days, 
an operation rarely completed in less than three weeks. 
The Werra Aluminum Castings Company produced the 
main crankcase pattern and cast it in five days, a three 

(Concluded on page 317) 


others, thus saving time. 
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The Submarine Problem—X VIII. 


The Destroyer, the Trawler and the Depth Bomb 


HE student will search the history of the develop- 
ment of naval warfare in vain to find a period in 
which the eternal struggle between attack and defense 
has developed so many and varied mechanical appliances 
or such rapidly changing strategy and tactics in the use 
of them, a: have been manifested in the fight between 
surface and sub-surface ships in the present U-boat war. 
Before the war, except in the minds of some of the more 
alert and imaginative among naval nen, defense against 
submarine attack was confined mainly to the torpedo net 
—and very few of our officers had much faith in that. 
In fact, in the few years preceeding 1914, the experience 
gained in naval maneuvers had served to fill the minds 
of the naval man with very serious apprehensions as to 
what would happen to a battleship line, if a fleet of sub- 
marines should ever get near enough to make a con- 
certed attack. 
With the outbreak of the war, however, we began to 
learn very fast. The loss of the three armored cruisers, 
“Aboukir,” ‘‘Cressy”’ and 


lies between two types—the destroyer and the trawler. 

Speaking of the 10-knot trawler, the readers of the 
ScreNnTiIFIC AMERICAN will be surprised to learn that the 
trawler has a positive contempt for the U-boat—a self- 
assurance which has grown out of three years’ conflict 
with them under all possible conditions. In the first 
place, the trawler is an excellent sea boat, stout in con- 
struction, broad of beam, with lofty bow and capable 
of taking everything that comes her way in the matter of 
wind and weather. Also her draft is so light that she has 
little fear of the torpedo, and she is stout enough to mount 
gun that can take care of anything the U-boat may 
carry. She is also very serviceable for the escorting 
of slow convoys, for salvaging vessels, for mine sweeping 
and for various other related duties. 

The destroyer, of course, is the ideal anti-U-boat craft. 
It is big enough to stay at sea in all weathers. It 
carries an armament, in our Navy, of several four-inch 
guns; and with its speed of from thirty to thirty-five 


about the charge of the modern torpedo. The effective- 
ness of this instrument consists in the fact that it does 
not by any means have to hit the submarine to destroy 
it. Its destructiveness is based upon the fundamental 
fact that water is incompressible, and that the shock of 
detonating a mass of high explosive under water is felt 
the effect diminishing, of 
It will be 
remembered that in one of our earlier chapters on the 
(SCIENTIFIC AMERICAN, 1917, 
page 578) it was stated by Hudson Maxim that four 
T.N.T. at the moment of detonation 
Now, when a mine, 
or bomb, or torpedo warhead is detonated the expanding 


immediately in all directions 
course, with the distance from the bomb. 
submarine June 9th, 
cubic feet of 
produces 40,000 cubic feet of gas. 
gases seek the line of least resistance. In the case of a 
torpedoed ship, this line leads into the hollow interior of 
the ship, the incompressible water forming an abutment 
in all other directions; but when a mine or depth bomb 
is detonated the line of least resistance, is upward; and 


the gases cut their way 





“‘Hogue,” was a dearly pur- Be 
chased lesson which was at 
once given practical applica- 
tion. To loaf along at eight 
to ten knots on patrol, un- , 
convoyed by destroyers, was 
seen to be nothing more or 
less than a policy of suicide; 
so was the approach of 
friendly ships of large size to 
render assistance to a stricken 
Slow speed and lack 
of a destroyer screen lost 
the first of these ships, and 
the stopping of the sister 
ships to rescue the crew in- 
evitably sealed their doom. 
Forthwith, high steaming 
speed and the leaving of a 
torpedoed ship to its fate 
became the order of the day. 
A little later, the fact that 
60 warships steaming at high 
speed and using the torpedo 
fought off and on for six 
hours in the Bight of Heligo- 
land, without a single ship 
being struck, revealed the 
fact that high speed coupled 
with large helm area and 
quick turning ability were 
the best defenses against the 
new sea terror 

And then the gun came 
so that even 
the slow freighter, provided 
it carried a piece which could 
outrange the enemy, was 
able to keep the U-boat 
outside of torpedo range and 
render it inexpedient indeed 
to engage in a gun duel at the 
surface. Then it came to be 
understood that if a way 
could be found to locate the 
submarine its 
destruction would be certain; 
and so Great Britain gathered 
together in the waters around 
her coast that wonderful 
fleet of over 4,000 small 
craft—motor boats, con- 
verted yachts, tugs and 
tenders—which in the first 





vessel. 


into its own; 


capture or 











quickly to the surface, carry- 
ing a fountain-like mass of 
water to a great height into 
the air. If the 
takes place at a considerable 
depth, however, the resist- 
ance to the upper escape of 


explosion 


the gases is greater and the 
shock transmitted through 
the water in all directions is 
proportionately increased. 
We illustrate this tendency; 
failing to blow up the surface 
of the ocean, the bomb must 
blow in the submarine. 

The destructiveness of the 
bomb against the submarine 
will depend upon two things; 
first, the depth at which it is 
detonated, and second, the 
distance from the bomb to 
Manifestly, 


advisable to 


the submarine. 
then, it is 

detonate the bomb below the 
submarine as the shock trans- 
mitted will be proportionally 
greater than if it were above 
it, other things being equal. 
As to the distance at which 
an explosion would be ab- 
solutely destructive, ruptur- 
ing the plating and sinking 
the submarine, Mr. Hudson 
Maxim writes us that if 500 
pounds of T. N. T. were ex- 
ploded under water 
within 125 feet of a deeply 
submerged 


deep 


submarine, _ it 
would completely destroy it. 
would, of 
course, have to be detonated 


Smaller charges 


proportionally closer to the 
submarine to secure de- 
structive action. 

Obviously it takes con- 
siderable skill to make a 
bomb attack of 
On sighting 


successful 
this character. 
the submarine the destroyer 
will make a dash for it at full 
speed, and estimating the 
depth and the course of the 
enemy, it will endeavor to 
drop a bomb so that it will 








two years of the war did such 
trojan work in hunting out 
and destroying the sea pirates. Ultimately into this 
strange there entered the seaplane, which 
proved itself to be an invaluable ally, not merely in de- 
tecting the enemy and bringing up the patrol fleet for 
its destruction, but also in direct attack by bomb 
dropping. 

And thus it came about that the bays, roadsteads and 
more or less sheltered waters around the British Isles 
became too hot for the U-boat, so Germany set afloat 
much larger and more seaworthy craft, that swept out 
boldly on to the transatlantic routes and thereby largely 
utilized the efficiency of motor boat patrol. For when it 
comes to deep-sea work, the patrol boats must be large 
and stout and altogether seaworthy, capable of carrying 
a fair-sized crew and enough provisions to enable them 
to keep the sea for a couple of weeks on end. And so it 
has come about that out of the miscellaneous craft 
which have been engaged in fighting the U-boat, the 
choice for deep-sea work has narrowed until it now 


contest 


A depth bomb does not have to hit a submarine to destroy 


knots it can dash down upon a sighted submarine so 
swiftly as to put the enemy in immediate peril of pene- 
tration by gun fire, or of being sunk by the depth bomb. 

There is just one device needed to enable the destroyer 
to rid the seas of the submarine pest in short order; 
for if someone will only produce a sound detector of 
sufficient range to enable a destroyer to find and follow 
a submarine when it is submerged, the thing would be 
done. For the submarine is primarily a surface vessel— 
in fact, it spends 90 per cent of its time on the surface. 
Its period of submergence in deep water is limited; 
and whenever a submarine that was under observation 
through listening devices came up, the destroyer would 
have it. 

We illustrate in this chapter a weapon of which much 
has been heard during the past few months—the depth 
bomb. The depth bomb can be made in any size 
desired, and it is probable that the average type in use 
carries about 250 to 350 pounds of T.N.T., which is 


it either hit the submarine, or 

failing that, will be detonated 
below it and within crushing distance. The bomb, it is 
scarcely necessary to say, has an automatic means by 
which the depth at which the explosion takes place can be 
regulated. 


Limestone Deposits in Bermuda 


T is understood that the quality of the lime made from 

the Bermuda limestone is very good and that the 
supply of limestone in the colony is practically inex- 
haustible. It is said to be quite soft before being ex- 
posed to the air, and is therefore easily crushed pre- 
paratory to burning. There are places in the colony 
where large quantities of limestone may be obtained. 

An industry of the kind might be profitably worked 
in connection with shipping. If the producers of the lime 
owned and operated an auxiliary schooner or two, for 
example, they could not only transport their own product 
to the most available markets, but could easily obtain 
general cargoes for the return trips to Bermuda. 
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Reaching the Hundred Million 


How War Work of the States is Coédrdinated by the Section on Coéperation 


i ONG before war was declared it was generally 
4 recognized by the Government that no preparedness 


campaign could reach high degree of efficiency 


which did not include the winning of the patriotic co- 


any 


operation of business, of industry, of civilian activities in 
To this end was created the Council of National 
makes 


general 
Defense, 
available to the 


its advisory committee, 
the best 
utmost coéperation of industry, and cares for a hundred 


special problems which the Government machinery of 


with 
Government 


which, 
brains and the 


peace time was not calculated to solve. 


The State Councils of Defense 


War was declared on April 6th. On April 9th Sec- 
retary of War Baker, as Chairman of the Council of 
National Defense, issued a request to the 48 states of 

This 
Where 
State legislatures were in session, such Councils have been 
created by In other States, they have been 
formed by appointment of the Governor. Invariably 
the outstanding feature of the creation of a State Council 
is the fact that it is non-military and non-partisan. 

Were this country one State, and at that a small one, 
so many bodies would be unnecessary and confusing. 


the Union that all form State Councils of Defense. 
request has in every case been complied with. 


them. 


To be sure, politically we are one people, under one 
government, with State rights subservient to national 
patriotism. At heart we certainly But 


practically we are many peoples, with the many view- 


are one. 
points which geographical and social differences neces- 
sarily create. The United States is made up of 48 States 
of assorted sizes and populations, with allsorts of climates, 
geography, resources, people, industries, politics, view- 
points, abilities, races. Each has a set of problems 
differing from those of the other 47. Nothing short of 
solution of these can mean effective coéperation with the 
Government in prosecution of the war. 


5. The Section on Codperation with the States 


It is essential that we be one solid unit, not 48 or 
100,000,000 units, if our conduct of this war is to be as 
ingenious, as efficient, and as effective as the American 
spirit can encompass. With these two ideas in mind 
the 48 State Councils of Defense have come into being. 
And to coérdinate their activities there has been created, 
in the Council of National Defense, the Section on 
Coéperation with the States, George F. Porter, Chief of 
Section. Broadly speaking, the problems and the 
activities of the Section on Coéperation are three: 

To make available to the government through the 
Council of National Defense the resources of the States, 
as coérdinated by the State Councils. 

To gain from the States, through their Councils, such 
coéperation in any matter as may be asked by the Na- 
tional Government. 

To make available to each State Council of Defense 
the work, discoveries, methods and achievements of all 
the others, so that lost motion and unnecessary duplica- 
tion of effort may be avoided and what is found good in 
one State may be swiftly adopted wherever else it will fit. 

Fully to understand the invaluable work of the Section 
on Coéperation with the States, it is-essential to glance 
fox a moment at the marvelously varied activities of the 
various State Councils of Defense. As war is the most 
engrossing business in which a nation can take part, and 
as there is, seemingly, no department of human activity 
which has not some function in war, so there are few 
phases of war work which the States are not including in 
their 48 programs. It is obviously impossible to take 
up the work of each State Council on this brief page; 
typical activities can be mentioned. 


only a few 


pi What the State Councils Are Doing 


As a special solution of a special problem, Virginia’s 
action in gaining the codéperation of her negro popula- 
tion is typical. The Virginia Council of Defense or- 
ganized negro county councils as well as white county 
councils and had a representative of the negro council 
sit at each meeting of the white council and vice versa. 
When it came time to sell Liberty Bonds, an enthus- 
iastic eodperation of Negro speakers, able to interest 
their race as no white speakers could do, resulted. The 
Negro is not normally a bond buyer in large amounts, 
but Secretary McAdoo tells those who assist in selling 
Liberty Bonds that it is far better to get twenty 50- 
dollar bonds sold than a single one of a thousand dollars. 

California was threatened with a cyanide famine, 
fatal to both mining and fruit growing, Normally a 


problem for slow consideration by Chamber of Com- 
merce or Board of Trade, the California State Council 
of Defense made it its business and collected enough to 
tide over the shortage. 

Missouri had an uncomfortable number of citizens 


By C. H. Claudy 


who had to be “shown”’ that patriotism was the best 
policy. A system of warning cards—white, blue and 
red—the last to be followed by a report to the Depart- 
ment of Justice, brought about a great change of heart. 

Illinois, perhaps more than any other state, had an 
acute coal problem. Its State Council increased pro- 
duction, improved transportation, investigated prices 
and was about to take drastic action when Congress 
established the fuel administration—an action more 
promptly possible because of the work of the Illinois 
Council then it would otherwise have been. 

Various State Councils have engaged in eighty-seven 
different activities, ranging from the formation of home 
guards, coérdination of relief societies and extending 
aid to aliens, through recruiting and Liberty Loan work, 
labor supply and industrial mediation, to aiding in 
food conservation and carrying out what publicity work 
is desired by the National Government. No one state 
has had the same problems as its neighbors, though 
many have had similar ones. 

The power of the various State Councils, and their 
subsidiary county or municipal sub-councils, varies 
widely as far as legal status is concerned. Some are 
merely advisory, others have vested in them powers 
as great as that of the legislature or the governor. But 
their legal right is a very small part of the power they 
actually wield. Because they are strictly non-partisan 
—in one case three bitter political enemies, who have 
fought each other tooth and nail, work side by side 
harmoniously and effectively in council work—appoint- 
ments have been, almost universally, from among the 
best and biggest and most able men of the states. They 
are men with the ability to see all around a problem, 
to tackle it from the right end, and to get it solved. 
They are men who do things, rather than men who, some 
political power hopes, may be able to do something. 

Until the waning summer commanded a let-up in 
such effort, the most important work undertaken by any 
of the Councils, and a work done by practically all of 
them, was the stimulation of food production by any 
and every means. The loaning of money to buy seed, 
the buying of tractors for community use, the persuading 
of southern farmers, especially small negro farmers, to 
substitute some food stuffs for the usual cotton crop, 
the establishing of boy’s working reserves, the interest- 
ing of children in gardening, are but a few of the means 
employed to this end. Next in importance, perhaps, 
has been the labor stabilization work—the providing of 
employment bureaus, the offering of mediation to settle 
disastrous strikes, the supplying of farm labor. 


Bringing the War Home to the Individual 


At present no activity of any of the State Councils 
is regarded as of higher value than the information work. 
Louder and louder are the cries which go up from men 
in authority at Washington for education, education, 
education—education in regard to the war. What it 
is, why it is, what we must do to win it, why we must do 
it, the how and why of taxation, the need for care in 
food consumption, the prevention of waste, the need 
for every man, woman and child to buy a bond; in other 
words, telling every one who doesn’t already know it 
that the government needs him—actively, not passively. 

A few millions of our hundred millions read in a lot of 
magazines and newspapers. Most of us read one, some- 
times. But the population, as a population, is not yet 
a solid unit in information about the war, in a universal 
spirit of patriotic endeavor to win the war. Canadian 
soldiers who have seen the thing through say we won’t 
be until we face long casualty lists. A high official of 
the Council of National Defense believes that we need a 
spiritual awakening. And it is the State Councils which 
are helping to spread this doctrine, which are making 
available, to the last and smallest hamlet, to the most 
isolated and ignorant citizen, the needs and purposes 
of the Government in this, its hour of trial. 

With such an enormous diversity of activity, it is 
evident that, in default of some central agency, the 
48 State Councils would be like 48 banks without a 
clearing house. That agency is the Section on Coéper- 
ation with the States. 


Where Codperation Enters the Picture 


Its labors are manifold. It persuades those who start 
new undertakings from Washington to use the State 
Councils and their already smooth working machinery, 
rather than to create new working bodies. It enthuses 
State Councils over new work originating in Washington, 
and for the success of which State codperation is ab- 
solutely necessary. It makes immediately available to 
47 states the action of Connecticut, for instance, in 
organizing the appointment of five policewoman to assist 
in the guarding of camps, or the fact that Indiana has 


completed a graphie census of licensed physicians by 
counties, or that Colorado has listed her tractors by 
counties and by horse-power, or that Pennsylvania has 
opened a new employment bureau to make her women 
available for war work. 

These informatory reports are sent out whenever 
their general interest or special value warrants, but the 
greater part of such spreading of information is done at 
the request of some State Council. When a State 
Council of Defense wants to increase the scope of some 
special part of its work, it writes the Section on Co- 
operation. Back comes a letter, telling of this experi- 
ment by Connecticut and that experiment by Kentucky; 
a little later arrives an information circular, describing 
various plans carried through in other States; later still, 
perhaps, a bulletin requesting it to carry out throughout 
that State a program of work which so many States 
have found successful that Washington is hoping to 
standardize it, and, if possible, to make it nation-wide. 


Food and Liberty Bonds 


At the present moment, perhaps the most effective 
work the State Councils are being asked to do is in food 
conservation and Liberty bond selling, with general infor- 
mation, through the organization of speakers’ bureaus 
and the distribution of the books supplied by the Com- 
mittee on Public Information, a close third. There is no 
official agency—meaning government agency—which is 
available, for instance, for carrying the Liberty bond 
campaign home to the people, except the Federal Reserve 
system. Through this, of course, the coédperation of 
banks is assured and the first Liberty Loan was largely 
floated through the patriotism of banks and bankers. 
But by the use of the State Councils, reached through the 
Section on Codperation, an entirely new line of informa- 
tion spreading and publicity has been evolved, the State 
Councils having means and ability to reach an audience 
the banks are unable to touch. 

When it comes to the spread of information, the 
National Government has had to depend entirely upon 
the patriotism of newspapers and magazines and their 
desire to serve both their readers and their government. 
But no newspaper is going to fill its columns day after 
day with educational matter, when there is more news 
than space to print it. The National Government finds, 
in the State Councils of Defense and the Section on Co- 
éperation, a ready means of making available, to all 
our hundred millions, the illuminating documents pre- 
pared by the Committee on Public Information. Through 
their bodies it is easy to organize and get in front of local 
audiences, local speakers who can talk upon war work and 
war problems from the local as well as the national 
standpoint. Incendiary fires in grain fields, for instance, 
and means of combatting them, interest southern states 
not at all, and the need for turning cotton land to garden 
produce isn’t thrilling to the wheat grower in Dakota. 
But when the Dakotan hears an ex-governor or a famous 
lawyer or a prosperous rancher get up and talk about 
Dakota’s need and Dakota’s part in the war and what 
Dakota ought to know and where Dakota can help, he 
pays attention. 

It is idle to contend that this nation is as yet united 
in war work and for war purposes as France is united, as 
England is united, or as our mutual enemy is united. 
The war hasn’t comé home, as yet. The war tax will 
wake up some who are best reached through the pocket 
book. Families who have sent son, brother or husband 
into the new army are alive to it. But as a nation we 
talk of ‘‘the’’ war—sometimes “our” war—never yet 
as “‘my” war. 

No other agency is doing or can do so much, so rapidly, 
or so well, to arouse the people of this nation to the fact 
that this is a war for each individual to take to himself. 
No other agency could do so much for the National 
Government as the Council of National Defense has 
done, in making civilian brains and the country’s in- 
dustry instantly available to the parent government. 
Exactly what the Council of National Defense has done 
for the National Government, the State Councils are 
doing in making State resources available to the States, 
and thus, in turn, to the Government at Washington. 

Undirected, such activities would duplicate, dissipate, 
run riot, become hopelessly involved and _ twisted. 
Wisely directed, by suggestion, information, enthusiasm, 
rather than by authority, state activities are proving 
themselves to be a tremendous mine of almost unknown 
and undreamed of strength. 

Such is the function of the Section on Codéperation 
with the States. That its creation was a wise move, 
and its fostering placed in competent hands, is sufficiently 
evidenced by the greater and greater reliance which the 
National Government is every day placing upon its 
organization. 
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What Sixty-Three Hundred Degrees Will Do 


The Rejuvenation of the Scrap Heap by Means of the Oxy-Acetylene Torch 


T is not so long ago that plant managers, superin- 
tendents and owners regarded anything thrown into 
the scrap heap as lost beyond reclamation. Two things 
have contributed more than anything else to change their 
opinions of waste. War has given the impetus, modern 
welding processes have furnished the means. 

With prices of war material pushed to dizzy heights, 
the American factory man has begun to analyze his 
scrap heap. Usually he finds huge accumulations of 
damagei or worn machinery, tools, ‘‘short ends,’’ etc. 
Face to face with labor shortage, metal shortage, and 
the time factor, plant owners are calling upon the welder 
to reclaim these worn and damaged machines and broken 
tools and put them back to work earning profits. Of the 
many instances of this sort of thing which might be 
gathered we mention a few. 

Recently an engineer for an oxy-acetylene concern 
made an investigation in a western field. At one big 
mine he found, in the scrap pile, dies for drill sharpening 
worth nine dollars each which could be welded and put 
into service at a cost of about a dollar apiece. From a 
year’s accumulation of scrap enough of these were dug 
out to furnish a three months’ supply of dies, at a time 
when the mine owners were very dubious as to the 
possibility of securing new ones. 

In another place this engineer found a year’s supply of 
tram buckets with broken bottoms. These, worth 40 
dollars each, were welded at insignificant cost. In the 
same scrap heap he unearthed a three months’ supply of 
stamp stems, and enough short ends of tungsten steel 
to last a year when welded together. Crusher plates of 
manganese steel, worth 20 dollars apiece, had been 
scrapped because they were slightly too big for a new 
installation of machines; and these were cut down by the 
oxy-acetylene process, and restored to use at an 
enormous saving. 

A big milling concern rummaged its scrap heap and 
found a lot of gear wheels which had been discarded 
because teeth were broken out. At a trifling cost new 
teeth were fused into the castings, making them as good 
as new. 


A railroad company had a big accumulation of scrapped 
driving wheels for locomotives, most of which had cracked 
spokes. A saving of thousands of dollars resulted from 
the use of the welding process on these, without mention- 
ing the increased train movement made possible by 
restoration of discarded engines to service. 

On another road a locomotive was towed into the shop 
with a badly damaged cylinder. The first diagnosis made 
the case out as hopeless, so far as repair was concerned. 
But acute shortag. of rolling stock led to a rehearing; 
the welder was called in and at a cost of twenty dollars 
made the $750 cylinder as good as new. 

A paper company was badly in need of metal cores for 
winding rolls of paper. Tube mills were far behind in 
their orders, and there was slim chance of getting any 
action in that direction. But out of a three years’ 
accumulation of broken and defective cores the welder 
reclaimed several carloads of good tubes by the simple 
process of cutting them into short perfect lengths and 
welding these together. 

Still another railroad was on the point of tying up 
several hundred locomotives because of the impossibility 
of renewing defective boiler tubes. Digging into a five 
years’ accumulation of junked tubes, however, brought 
forth more than enough salvageable pieces to put all 
the dead engines into commission. Here is another 
case where the direct saving does not begin to indicate 
the value of the reclamation work effected. 

High speed steel is growing so scarce that many con- 
cerns are meeting their urgent needs by using the oxy- 
acetylene torch to weld short. ends together into pieces 
large enough to be used again in tool making. This 
process has become so general as to require little illustra- 
tion; but a rather interesting development of the idea 
involved is seen in the case of one electroplating plant 
which has begun to weld the stub ends of nickel anodes. 
These were formerly sold at a junk price to get rid of them; 
but now, by an expedient quite similar to that of sticking 
a small piece of soap, left from the old bar, upon the new, 
they are used up with 100 per cent efficiency. 

One of our leading automobile makers has turned the 


welding process to account in reducing the loss from 
defective castings. Many of these, rejected through 
minor disabilities, can be fixed by the welder—slight 
holes filled, thin spots built up—at a much lower cost 
that that of melting and recasting. This idea is surely 
one for general application. 

One concern manufacturing chain belts was handi- 
capped in delivering a rush order because a careless work- 
man, in roughing out some large links, took off too much 
metal. The oxy-acetylene process was called into play to 
build up these pieces again, and the work was accom- 
plished in a few hours, so that the order was delivered 
on time. 

It will be seen from all these examples that saving 
hundreds and thousands of dollars every year through 
careful analysis of the scrap heap and castings returned 
for remelting is not a theory, but an actual fact being 
demonstrated all over the country. Under the hands of 
the oxy-acetylene welder it seems that metal almost 
takes on the character of the putty with which the 
sculptor does his preliminary work, and which can be 
shaved off and built up, joined and molded and worked 
in any desired fashion and as many times as may be 
convenient. 

Nor is this process necessarily restricted to any one 
or several metals, as some might suppose. Any kind of 
metal at all is amenable to the oxy-acetylene treatment— 
steel, cast or wrought or sheet iron, brass, bronze, 
copper, aluminum, nickel, even gold, silver and platinum 
—all these can be cut or welded at pleasure. At the heat 
of 6,300 degrees Fahrenheit produced by combustion 
of acetylene in oxygen every one of these metals fuses 
and runs together, acquiring in truth a consistency even 
softer than that of the sculptor’s putty to which we have 
compared them. 

America is said to have the biggest scrap heap in the 
world; but as conservation is the scrap heap’s worst 
enemy, it is expected to be greatly reduced before the 
war is over. Perhaps by that time the nation will have 
learned thoroughly the lesson of how to convert scrap 
metal of all kinds into gold and silver dollars. 





Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.]} 


Air Bubbles for Nullifying Submarine Explosions 
To the Editor of the ScieEnTIFIC AMERICAN: 


I have recently made some experiments.in a small way 
to test some of the suggestions that have been made in 
your valuable paper in the course of recent discussion on 
torpedo defence. These were as follows: 

A 45-caliber Colt blank cartridge was inserted in an 
iron block having a bore as long as the shell and mounted 
in the middle of a barrel filled with water so that it could 
be easily exploded. In this experiment No. 1, the effect 
of the explosion resembled the striking of a 10 pound 
sledge hammer on the floor; the barrel rocked slightly but 
no water was thrown out. 

In experiment No. 2, a thin rubber air bag was placed 
immediately under the cartridge, which had about one 
pint capacity. The arrangement was such that upon 
explosion the blast of the cartridge would enter directly 
into the submerged air bag. The result was a shock of 
less suddenness but of such volume as to sound like a 
heavier but slower striking sledge hammer. It almost 
upset the barrel and blew part of the water up out of it. 

In experiment No. 3, a jet of air was set free immedi- 
ately under the cartridge, causing a kind of foam or at 
least a myriad of air bubbles and walls of water between 
them, into which cellular mass the charge was fired. The 
result was almost complete nullification of the shock. 
Compared to the first experiment, it was like hitting the 
floor with a padded one-pound hammer. 

Commenting on the experiments, No. 2 illustrated the 
tremendous destructive power of an explosive charge as 
in a torpedo or mine when it is backed by a solid unyield- 
ing body of water on one side, and a yielding medium 
permitting full expansion of the gases, as the air-backed 
hull of the ship, on the other side. 

It appeared in this instance, that not only did the 
gases have a chance to expand fully, helping to bring 
ebout complete combustion, but time enough was al- 
lowed to overcome the inertia of the resisting media on a 
more voluminous scale. 

In experiment No. 3, there appears to be conclusive 
evidence of the feasibility of Hudson Maxim’s idea of 
resisting explosions by an intermediate arrangement of 
air and fluid cells. Theintervening cell walls of water in 
the air jet experiment were shattered and atomized, 


forcing the energy of the explosion to do a large amount 
of mechanical work. The air bubbles of course did act 
as a cushion to a certain extent but the hot gases appeared 
to be instantly cooled by the very large cooling area of the 
atomized particles of water. 

In my estimation, the explosive force of a mine or 
torpedo in direct contact, is so ponderous that if it be 
allowed a solid sea backing with the interior of the ship 
as the only path of least resistance, it will crush in a 
cellular protection of water and air even though very 
deep. 

I believe, however, that if the density of the sur- 
rounding water could be reduced at least for the critical 
moment so that the modified Maxim idea may be made 
to work outside of the ship as well as inside, a surprisingly 
small amount of damage would be done by an ordinary 
mine or torpedo explosion. 

To produce the cellular effect outside of the ship, no 
draught resisting outrigging would be needed. A series 
of air nozzles could be arranged near the bilge of the hull, 
running along its entire length, but equipped with a 
system of valves for selective discharge. Air could be 
stored under pressure in tanks. Since it is possible to 
see the approach of a torpedo, a volume of air could be 
released in the vicinity it is about to strike. It is in the 
foam caused by the air discharge that the major part of 
the explosion would occur. It would then become a 
yielding medium to relieve to a large extent the pene- 
trative force against the yielding hull of the ship. 


New York. ALBERT F. SHORE. 


“To the Kaiser” 
To the Editor of the Screntiric AMERICAN: 

I want to thank you for the timely and vigorous 
editorial in the ScrentiFic AMERICAN issue of September 
8th, 1917 entitled, “‘To the Kaiser.”” I hope that it will 
be widely spread and read. I have seen it reproduced in 
one of the large daily papers of Philadelphia, and I 
think that a translation of it sent through the German 
Empire ought to open the eyes of a sadly misled people. 
A careful perusal of it might benefit a class of citizens who 
call themselves Americans, but whose words and acts, 
are to say the least, un-American and un-patriotic. 


Pittsburgh, Pa. Tuos. D. GILLEesPIE. 


Charles Forbes, M.D. 


— world of invention has lost a worker of ability, 
and the Screntiric AMERICAN one of its subscribers 
of longest standing, through the death on October 2d 
of Dr. Charles Forbes, of Rochester, N. Y. Dr. Forbes 
was always able to find time, in a particularly active 


lifetime devoted mainly to medicine and medical in- 
struction, to give free play to his interest in all things 
photographic and electric. During a connection of 
many years with Columbia University he designed more 
than forty pieces of laboratory apparatus in these three 
fields, many of which are still in general use. In ad- 
dition to this andl to his work in dry-plate making, he 
is perhaps best known as the inventor of the gauze 
bandage, drain and sponge roller which have been 
adopted as standard by the American Red Cross Society, 
and as the designer of the first individual communion 
cups—a measure of cleanliness coming with peculiar 
appropriateness from a physician. 


Uncle Sam—Employment Agent for Engineers 

N normal times when an employer is in need of help 

he has only to post a notice in front of his establish- 
ment to secure the necessary hands. At times, however, 
he requires men of special qualifications who are not 
only skilled mechanically, but who also know the under- 
lying principles of their occupation. Such men are 
never abundant, and frequently are quite scattered; 
hence much valuable time is lost to the employer and the 
available man in finding each other. 

With this in mind, the United States Department of 
Labor recently created, as a part of its employment 
service, a Division whose function it is to aid the employer 
in obtaining suitable help, and professional persons in 
securing suitable employment. While intended to 
embrace all professions, attention has thus far been 
confined to those of teaching and engineering. The 
methods of the Division are thorough, and no service is 
rendered the applicant until the Division has learned, 
from persons familiar with him, that he is qualified as 
to training, experience, and personal qualities for the 
position he seeks. When an applicant is recommended 
for a reported vacancy, the employer is given an op- 
portunity to examine the data gathered in the course of 
this investigation, thus effectually preparing for the 
personal interview, for which facilities are provided in 
the offices of the Division. 

Employers and professional engineers everywhere are 
invited to avail themselves of the services of this Division 
which are entirely free. Employers in reporting posi- 
tions are asked to state the nature of the position, its 
duties, requirements, etc., the probable salary, and 
probable duration: of employment. Applicants for 
registration should indicate in the first letter the nature 
of the position desired so that the proper blank may be 
furnished. All communications should be addressed: 
Teachers and Professional Service Division, U. 8. Em- 
ployment Service, 845 South Wabash Avenue, Chicago, Ill. 
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Panorama of Ashokan reservoir, the artificial lake from which New York City gets its mountain water 


Meeting New York’s Insatiable Demand For Water 


Running a River of Mountain Water Into the City 


fk /R the last six months, a stream of water has been 

Catskill Mountains into the heart 
of New York city, supplying Brooklyn, Richmond and 
large areas of the Bronx, Queens and Manhattan. To be 


flowing out of the 


sure some Catskill water has been used by the city since 

1915 but the flow has been uninterrupted since May, 
1917. On the 13th of this month, the work was officially 
turned over to the city with suitable ceremonies. This 
marked the completion of one of the world’s greatest 
engineering projects, which has been pursued for the 
past 10 years. It involved the construction of deep 
rock tunnels of unprecedented length, enormous concrete 
dams, huge steel siphons and even a pipe line laid in a 
submarine trench. 

The Catskill aqueduct extends 120 miles from the great 
artificial lake at Ashokan to the Silver Lake Reservoir at 
Staten Island. It can now be depended upon for at 
least 250 million gallons daily in the most prolonged 
series of dry years likely to occur New York’s demands 
for water seem almost insatiable. The weight of water 
it consumes each day is about eight times the weight 
of its inhabitants. The city is at present using 615 million 
gallons a day, but as its population is increasing at the 
rate of 157,000 per year, and as each person will require 
about 100 gallons of water per day, it will be necessary, 
in time, to increase still further the supply of water. 
Already steps are being taken to develop a second 
Catskill watershed by building a dam across the Scho- 
harie Valley at Gilboa, and turning the waters back 
through a tunnel under the Shandakin Mountains to the 
Ashokan Reservoir. When this watershed is developed, 
500 million gallons of mountain water will flow into the 
city each day. 

It was a bold stroke of engineering, this of building a 
vast lake in the Catskill Mountains, and constructing an 
artificial riverbed which would carry these waters down 
toa city 100 miles away. By building 5% miles of dams 
and dikes in the Esopus valley a reservoir was made with 
a total capacity of 132 billion gallons 
a figure to give us any conception of the size of the 
reservoir. It may help us to conceive of the amount 
if we make a mental transfer of the water impounded at 
Ashokan to New York when we shall find that it would 
be enough to cover the entire island of Manhattan to a 
depth of 30 feet. The lake is 12 miles long with an 
average width of a mile, and it covers the sites of seven 


This is too large 


villages. ‘Two thousand inhabitants were moved from 
the submerged area and 2800 bodies were removed from 
the 32 cemeteries found in this locality. The building 
of the lake involved the relocation of 11 miles of railroad 


track, and 64 miles of highways had to be discontinued. 


A general view of Ashokan Reservoir from High 
Point Mountain is pictured herewith. At the right of 
the picture may be seen the weir and dike which separates 
the reservoir into two basins. The level of water in the 
western basin is three feet higher than that in the eastern 
basin. It is out of the latter, or the one at the right 
in the picture, that the water starts on its long journey 
to the city. Before entering the aqueduct, it passes 
through an aerator, which is pictured in one of the 
accompanying photographs. There the water is spouted 
into the air through nozzles. This breaks it up into a 
spray, permitting the air to come into intimate contact 
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Map of the Catskill aqueduct system showing its rela- 
tion to the Croton and Ridgewood systems 
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with the water and rid it of microscopic vegetable 
growths and animal organisms which would be liable 
to befoul the aqueduct itself and give an unpleasant 
taste to the water. 

On its way to the city, the water has to pass through 
long lines of steel and concrete conduits, and through 
many tunnels driven under mountains and rivers. The 
water is driven on its entire course by gravity, for the 
Ashokan Reservoir has a head of 590 feet above sea 
level. Had it been necessary to pump this quantity 
of water to the city to the same high gravity pressure, 
the cost would amount to something like $2,000,000 
per year. As it is, the water is carried into the city 
without any cost of transportation, and such small 
amounts of power as are required for the aqueduct 
equipment and lighting some of the structures are gener- 
ated by the fall of the water from the reservoir into the 
aqueduct. 

Fifty-five miles of the artificial river passes through a 
cut-and-cover type of conduit. This is constructed 
of concrete without steel reinforcement and covered 
with an earth embankment. One of our illustrations 
shows very clearly the construction of this type of 
conduit in its various stages. It is of horseshoe shape 
in cross-section measuring inside, 17 feet high by 17% 
feet wide. Where hills or mountains cross the line of 
the aqueduct, tunnels have been driven through them, 
which are also of horseshoe shape, but somewhat smaller 
than the cut-and-cover conduit and of a steeper gradient 
to compensate for their smaller waterway. There are 
14 miles of such grade tunnels. Steel siphons carry the 
water through some of the valleys but where the valleys 
are deep and broad, and there was suitable rock 
beneath them, pressure tunnels were driven into the 
rock and lined with concrete. There are 17 miles of 
such tunnels outside of the city limits. Within the city 
itself, there is a pressure tunnel 18 miles long, running 
hundreds of feet below the surface. 

The most notable pressure tunnel is that which crosses 
the Hudson River between Storm King Mountain on the 
west bank and Breakneck Mountain on the east side of 
the river. In order to find suitable rock for the tunnel, 
it was necessary to go down 1,114 feet below sea level. 
To convey some idea of this enormous depth, it has been 
pointed out that if the Woolworth Building had its 
foundations at the bottom of the tunnel, its top would 
be far under the surface of the river, and another Wool- 
worth Building could be built above it, the top of which 
would just reach the level at which the water flows 
away through Breakneck Mountain and continues on 
its way to the city. The shaft at the west side of the 

















The waste weir and channel at Ashokan by which the flood waters of the 


reservoir are carried off 








Water from Ashokan reservoir receiving an air bath before starting on its 


long journey to the city 
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John S. Gray Branch 











Stages of cut-and-cover construction. In the foreground the invert is being Mouth of the east shaft of the Hudson river siphon showing the heavy 
laid, back of this is the inside steel form and farther back the out- anchor bolts and, at the left, the massive cover, a 50-ton steel 
side form, beyond which is the completed aqueduct casting-which the bolts are to hold down 


river is closed by a deep concrete plug, but that at the it is practically sterilized and the gas is entirely neutral- 
east side serves as a drainage and access shaft, and ized and dissipated. In addition to this, there is pro- 
hence it is furnished with a removable cover. This vision fora filtration plant two miles below the Kensico 
cover is in the shape of a huge dome, of cast steel which Reservoir. Every precaution is thus taken to insure 
is held down by 36 anchor bolts of nickel-chrome steel, the purity and palatability of the water. 

each 4% inches in diameter and 50 feet long. These Out of the Hillview Reservoir the water plunges into 
bolts are deeply embedded in the concrete lining of the 
shaft and serve to hold down the dome against the 
enormous pressure of 180 pounds per square inch, 





exerted by the water at this point. 

Thirty miles from City Hall, the water enters the 
Kensico Reservoir, which is a lake of 38,000,000,000 
gallon capacity, four miles long and about a mile wide. 
This lake will hold sufficient water to supply the city 
for several months, and hence will permit of closing 
down the aqueduct for inspection and repair whenever 
necessary. Just outside of the city limits there is 
another lake known as the Hillview Reservoir, the 
purpose of which is to equalize the steady draft from 
Kensico Reservoir against the hourly fluctuating demands 
of the city. And finally, at the extreme end of the 
iqueduct in Staten Island, is the small Silver Lake 
Reservoir, where a few days’ supply of water is main- 
tained as a local safeguard. 

At a number of places in the Catskill watershed there 
tre banks o/ very fine clay-like earth, some of which is 
carried into the reservoirs, making the water turbid. 
To correct this fault, a coagulating plant has been 
installed just north of the Kensico Reservoir, where a 
suitable coagulatant can be mixed with the water when- 
ever necessary, which will probably be at long intervals. 
This will cause the fine clay particles to settle out of 
the water while passing through the reservoir. Down One of the steel siphons, showing manner of support- 
stream from the Kensico Reservoir there is a screen ing the pipe on concrete cradles 
chamber where chlorine gas may be introduced into the 
water to destroy germ life. The gas is delivered at the a tunnel hewn through solid rock under the city. The 
chamber, compressed to a liquid state in steel containers tunnel starts out with a diameter of 15 feet and terminates 
holding 100 pounds each. The chlorine is introduced in Brooklyn, at the end of 18 miles, with a diameter of 
into the water through specially designed injectors and 11 feet. This tunnel lies from 200 to 750 feet below the 
the gas may be introduced in any quantity up to 1,200 street surface. The latter extreme depth was found 
pounds per day, which is enough to sterilize as much as ___ necessary to carry the bore under the East River through 
350,000,000 gallons. Before the water reaches the city, sound rock all the way across. 














This city tunnel was in itself a truly remarkable 
engineering undertaking It involved the use of 
thousands of tons of dynamite which had to be handled 
with utmost care owing to the enormous possibilities 
of frightful disaster in so crowded a city. Yet the 
work was carried out without serious accident to any 
citizens and the general public had no knowledge of the 
work other than an occasional muffled blast under foot 

From the terminal of the tunnel in Brooklyn, there are 
two branches, one of which consists of a steel pipe line 
that extends into Queens, while the other proceeds 
through Brooklyn to Staten Island crossing the Narrows 
in a 36-inch flexibly-jointed, cast-iron pipe that is laid 
in a trench in the harbor bottom. In the shafts in the 
city tunnel there are bronze riser valves, 40 inches and 
75 inches in diameter and section valves 66 inches in 
diameter also of bronze. The former are located about 
100 feet above the top of sound rock and are designed 
to close automatically in case of an important break in 
the valve chamber or in the street mains, causing an 
abnormally large flow of water. They can be closed 
from within the chambers at the shaft tops. The 
section valves are located across the main tunnel and will 
permit the tunnel to be divided into parts and drained in 
sections without putting it entirely out of commission 

The new system is entirely independent of the Croton 
system, although the two may be used in conjunction. 
The Catskill water is delivered into the Hillview Reservoir 
at 295 feet above tide, while the Croton water is delivered 
in the Jerome Park Reservoir 134 feet above tide level, 
or 161 feet lower. The Croton water could only be 
delivered into the Catskill system by pump, but the 
Catskill water can be turned into the Croton Reservoir 
where it crosses at Jerome Park or at the 135th Street 
gatehouse, whenever necessary, although this, of course, 
would waste the advantage of pressure due to its higher 
level. 

The cost of Catskill water supply development has, 
so far, amounted to $139,000,000. It is estimated that 
the Schoharie works will cost $22,000,000 more and the 
estimated total cost of the completed system will be 
about $177,000,000. 





























View in the city tunnel, during construction, showing the placing of concrete Laying the siphon in a submarine trench across the Narrows. The photo-' 
in the arch or upper half of the tunnel lining graph shows the start from the Brooklyn shore 
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Ballast unloader at work on light material 


The left hand unloader handling rough material 





Unloading Flat Cars with a Power 


Pusher 
HE stroller along the railroad track 
who has watched a gang of noisy, 
swarthy sons of the Mediterranean shovel- 


ling sand, gravel, or rock from car to road- 
bed must have wondered that so primitive 
a procedure has been permited to survive 
observer will be in- 


so long. Such an 


terested to see the pictures which we 
present herewith of the up-to-date me- 
chanical devices for doing this work. 
These ballast unloaders, as they are 


dubbed, reached the height of their devel- 
opment in the Panama 
Canal task, and are now used extensively 


connection with 
by railroads throughout the world. 

The ballast unloader is designed only for 
use on flat 
removable side-boards, since their action is 


cars or cars with hinged or 
merely the sweeping of the car’s contents 
over the edge, plow fashion. They are 
guided wholly by the stakes along the side 
of the car, no center rail being required; 


and on the ordinary flat car which travels 








—is, in fact, a motor truck—so that it may 
be readily. transported wherever our 
soldiers go. 

It is said that the brother inventors have 
succeeded in accomplishing what has here- 
tofore been deemed impossible by bakers, 
namely, making up loavesof bread of various 
weights and shapes in a unit machine by a 
single, continuous operation. With the 
present machine it is possible to make up 
bread anywhere, either on the battle front, 
in the field camps, or at the cantonments; 
and with its crew of five men, including the 
truck driver, this equipment will do the 
work of over one hundred bakers working 
in the old way. The product is perfect 
bread, made in a scientific and sanitary 
manner. The mechanical process elimin- 
ates the very objectionable features of field 
bread today; that is to say, the unsanitary 
handling of doughs and the uncertainty of 
uniform output. 

The military bakery on wheels consists of 
an automatic dough mixer, an automatic 
loaf divider and moulder, a full equipment 








without stakes, these must be inserted in 
the pockets before the unloader can be 
used. 

For the unloading of clay, loam, gravel and crushed stone, these ungainly sweeps 
have no close competition. Even in the plowing off the car of boulders and blasted 
rock they are serviceable; but for such use they must be of special strength, and great 
care must be exercised so to load the cars that the larger stones have beneath them a 
layer of smaller fragments upon which they can ride as the unloader urges them toward 
the jumping-off place. 

Quite a variety of types is to be found. One form is planned for cars carrying ten 
cubic yards of material or less. Here the mold-board on the center plow is 24 inches 
high, with a tapering extension riveted to the top which makes the extreme height 
37 inches in front and 26 behind. The same plow comes for right and left hand work 
with mold-boards of 36 inches, plus the extension. On cars of thirty-five to sixty 
cubic yards capacity plows are employed of approximately double this height. In every 

















General view of the motor truck automatic bakery now being tried out by our 
Army Officials 


case the center, right hand and left hand unloaders are quite distinct. The first 
plows the material from the middle of the car out and off to both sides; the other two 
sweep it clear across from one side of the car and off at the other side, as shown in the 
close-up view. These right and left hand unloaders are not reversible, so that one can 
be made to do the work of the other only by turning it about and drawing it in the 
opposite direction along the car. 
A Transportable Army Bakery which Turns out 6,000 Loaves an Hour 
y ITH a crew of five men, the portable mechanical bread-making equipment 
recently perfected by two brothers, James and J. H. Garvey, has a capacity of 


6,000 loaves an hour, which is a sufficient quantity for 30,000 men. But most im- 
portant of all, perhaps, is the fact that this self-contained bakery is mounted on wheels 


Left hand ballast unloader being operated from a_ winding drum behind 
the locomotive 


of utensils such as pans, racks, flour bins 
and measures. At top speed it will make up 
from two to six thousand pounds of bread 
per hour. The machinery may be operated either by the power plant of the motor 
truck, or by electric motor where electric power is obtainable. 

In a test of its mobility this military bakery recently left Los Angeles, under its 
own power, for Monterey, Cal., and the plans are to give it a thorough test at the 
Army Baker’s School there, after which it is to be driven on to the San Francisco 
Presidio. The War Department at Washington, through Major General Liggett, 
Commander of the Western Department at San Francisco, has appointed two expert 
Army Bakery School Instructors at Monterey to accompany the machine upon its 
500-mile test of mobility. Upon its arrival at San Franeisco, a record in turning out 
Army bread will be attempted. 


Cosmic Glass 


UMBERS of the fragments of natural glass known as Australites, which resemble 
the Moldavites of Europe, have been picked up in the hitherto almost unknown 
parts of South and West Australia traversed by the now almost completed Trans- 
Australian Railway. These specimens have now been found at stations scattered 
all over the southern half of Australia and also in the neighboring island of Tasmania. 
Those from the country along the new railway are generally found lying on the sur- 
face of the soil on the great lime-stone plateau over which the line runs for 
500 miles. They are black in color and closely resemble obsidian in appearance. 
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A close view of the bread-making equipment which turns out 6,000 loaves 
per hour for the soldiers in the field 
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Why Cancerous Growth Occurs 
By Maud DeWitt Pearl 


O the uninitiated, producing tumors in plants may 

seem a long way from determining how a tumor 
grows in human beings, but the scientist will credit such 
a feat as being of the utmost importance. The world 
is indebted to Dr. Erwin F. Smith, Pathologist in the 
United States Department of Agriculture, for having 
advanced our knowledge of this dread disease. His 
work, which has thrown light upon this problem from 
an entirely new angle, is based upon the theory that 
growth is the normal function of cells and that they are 
always multiplying except when they are inhibited by 
one thing or another. In other words, the reason why 
the cells of our body, or of any living matter, whether 
plant or animal, do not grow continuously, ad infinitum, 
is that they are held in check by various forces. 

It was Dr. Smith’s problem to find out whether when 
any of these inhibitors were removed growth would re- 
sult. He conceives the work done by Dr. Jaques Loeb, 
of the Rockefeller Institute, on the growth and develop- 
ment of the unfertilized frog’s egg, to be a case analogous 
to tumor growth. In these remarkable experiments of 
Dr. Loeb’s he obtained “‘fatherless”’ frogs 
merely by changing the surface tension of the unfer- 
tilized eggs. By a prick in the membrane, enclosing 
the living matter of the egg, sufficient stimulus was given 
to cause growth and development through the larval to 
the adult frog stage. Dr. Loeb show d that the sole 
cause of this development was due to the disturbance of 
the surface tension, which had been acting as an inhibitor 
to the growth of the cell contents. 

Dr. Smith believes tumor growth to be likewise a 
purely physical phenomenon. Any substance capable 
of disturbing the surface tension of living cells may, he 
considers, bring about a multiplication of cellular tissue; 
this growth is then a result of the increased osmotic 
pressure which causes a movement of water and food- 
stuffs into the affected area. 


so-called 
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Cut stem of castor-oil plant showing tumor growth 
in center 

















Section of the above tumor showing, at left and center, 
multiplication of cells from normal tissue on the right 
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Studying the Science cf Evaporation 

tah a> pram of another factor affecting weather, 

that of evaporation, is being undertaken by the 
United States Weather Bureau. 
years the bureau of course has been making some ob- 
servations along this line, the past year marks the es- 
tablishment of a number of small evaporation plants at 
various stations in the country. 


While for a number of 


It is now proposed to 
keep detailed records of evaporation at these places 
in much the same way as temperature and rainfall 
records. The Division of Dry Land Agriculture In- 
vestigations of the Department of Agriculture has also 
been making a study of the same problem in certain 
localities, i s work dating back to some years ago. At 
some stations, as at Lincoln, Nebraska, where the illus- 
trations were secured, the two styles of equipment have 
been installed side by side. 

For its new work the Weather Bureau has devised a 
standard type of plant, which can be manufactured at 
low cost and which will insure uniform observations 
in all parts of the country. The main part of the equip- 
a galvanized iron tank, four feet in 
In order to provide an 
water surface when the measurements are 


ment consists of 
diameter and ten inches deep. 
unruffled 
taken a metal tube, or well, is kept standing in the tank. 
Of course it is open at both ends so that water rises to 
the same height in the tube as it does in the tank, but 
naturally it is not affected by the wind. 
matter to reach down in this tube with a measuring rod- 
and get the depth of water. By taking readings at 
regular intervals the amount which has evaporated can 
be determined. 


it is an easy 


Of course in case of rain proper deduc- 
tions must be made and for that reason a rain gage forms 
part of the equipment. 
is mounted at one side of the tank and maximum and 
minimum thermometers are also provided in an enclosed 
shelter. 

The equipment used by the Division of Dry Land 
Agriculture installed 
side by side with the Weather Bureau equipment has 
a device which records on a 


A wind gage, or anemometer, 


Investigations and occasionally 





To prove his theory Dr. 
Smith sought to determine 
what effect substances pro- 
duced by the bacteria that 
plant tumcrs would 
have upon healthy plants. 
It is interesting to know that 
a stimulus to this work was 
given to Dr. Smith at least 
fifty years ago when in his 
boyhood he read (and proved 
by experiment to be true) a 
statement that the germina- 
tion of the coffee bean, which 
would 


cause 


is exceedingly slow, 
be accelerated so that it 
would occur in a few hours’ 
time by immersing the seed 
in strong ammonia water. 

Dr. Smith has now been 




















sheet of cross-section paper 
the evaporation as it is tak- 
ing place. At the end of a 
week the observer has a com- 
plete graphic record of the 
water loss from day to day. 
The tank with this 
equipment is about three to 
four times as large as the 
standard Weather Bureau 
tank, and is placed im a de- 
the top &s 
on a level with the ground. 


used 


pression so that 


Evaporation from it repre- 
sents more nearly conditions 


(Concluded on page 317 


Are Cotyledons Essential? 


SOME interesting experi- 








able, by the use of ammonia, 
which is a product of the 


Measuring evaporation; the surface is always level inside the tube 


A continuous evaporation recorder 


ments have been carried 
out recently in 
with the cotyledons of Kidney Beans 


connection 





metabolism of bacteria and other parasites, 
to produce cell growth in plants where 
under healthy conditions it would not 
occur. He used chiefly in his experiments 
the castor oil plant, injecting into the hol- 
low stem fluids of varying strengths. By 
this method the inner walls of the cells 
of the tube were bathed with the solution. 
Growths of these cells into the hollow stem 
resulted which were tumor-like in every 
way. The many experiments checking 
the results indicated that the rapid growth 
of the cells was due to no other cause than 
a change in the surface tension; or, in 








(Phaseolus vulgaris). Thes that,, 
althcugh the cotyledons are helpful in the 
development of the baby plant, yet they 
cannot be considered to be essential, the 


prove 


youngster can develop without the aid 
of the starch stored away in the lobes. 
Three beans were selected for a very 
remarkable test. In the first case the 
bean was sown without any interference; 
in the second instance the cotyledons 
were halved, while, in the last case, the 
cotyledons were entirely removed 
only a tiny portion that adhered to the 


save 








other words, a removal of the growth 
inhibitors. 

By using other substances than ammonia 
salts, Dr. Smith has found that plant 
tumors may be caused by the action of 
many dilute acids including such 
stances as may be produced by various 
bacteria, larvae of gall flies, and other 
parasites. As with ammonia, the in- 
dication is that these do not cause the 
rapid cell growth by their chemical reac- 
tion upon the contents of the cell but by 
changing the physical condition o° the cell 
walls and thus increasing the osmotic 
pressure from the surrounding cells. 

Dr. Smith argues that if wood and bark 
and organ fragments of all sorts can be 
developed out of place in plants by local 
stimulus (and this he has done in his ex- 
periments) why not also in the same way 
cartilage, bone, muscle and foetal fragments 
out of place in animals? And certainly it 
is not too far a cry from this work to the 
control of abnormal growth in animals. 


sub- 


How the bean cotyledons were mutilated before the test planting 


embryo. All the beans were sown under 
similar conditions, and the outcome can 


be gathered by a glance at the accompany- 








The smallest plant comes from the worst mutilated seed, but it shows that 
the cotyledon is not essential to growth 


ing photograph. 

It is seen that the development of the 
plant is inferior where half the cotyledons 
had been taken away, and more so still 
in the case where these processes had been 
entirely removed. But in both instances 
where the cotyledons had been mutilated 
the plants were perfectly healthy, proving 
that the cotyledons are not by any means 
essential to the growth cf the young 
plant. 

Germination in the case of the untouched 
bean was much slower than with those 
that had been treated. The bean without 
cotyledons was a little plant almcst be- 
fore the normal specimen had properly 
germinated. It seemed as if the embryo 
realized, if one may use the word, that it 
had no food supply to draw upon and 
must therefore get its leaves and roots 
developed at the earliest possible moment. 
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Inventions New and Interesting 
A Department Devoted to Pioneer Work in the Arts 























The original of this engraving consists of six exposures, each 314 by 414 inches, made with the special back and the tripod plate 


Why Not Make Panoramic Pictures with 
Your Folding Camera? 

: ge R folding camera is now available for making 

panoramic pictures. The latest method of making 
such pictures calls for only a few minor changes in the 
removable back of the conventional hand camera, and 
a double disk of some aluminium composition. The 
changes in the back do not add either weight or bulk to 
the usual instrument; and since the disk is approximately 
5¢ inch thick by five inches in diameter, it will readily 


Aside 


opening G also serves the purpose of showing the operator 
how many exposures have been made. For example, 
after the first exposure is made and the film wound up, 
number 1 will appear at the extreme right of G, number 
2 after the second exposure will appear about %¢ of an 
inch from the right end, and so on as the pictures are 
taken. 

The second step is to swing the camera and C together 
so that when standing behind the camera the lens is 


moved to the right. This operation is stopped when the 


and not a circle asin the usual panoramic camera. Each 
picture is a perfect picture and has not the general dis- 
tortion so noticeable in the conventional panoramic 
photograph. There is a fine gray line produced where 
the pictures come together, but even those who are only 
after the artistic effect cannot object to this feature. 
For the many individuals who have been looking for 
years toward the development of some simple means of 
taking this class of photograph to be used in connection 
with their work, this fine line will never be noticed. 

The originator of the new method of 





slip into any ordinary coat pocket. 
from its inexpensiveness, the new method 
of making panoramic views is simplicity 
itself: 
making of a number of successive pictures 


it ealls for nothing more than the 


in the usual manner. 


There are no automatic features in- 
corporated in the new device, yet the work 
it produces is comparable to that of the 
most expensive panoramic cameras. Fur- 
thermore, although it makes it possible 
to take panoramic views varying in angle 
from 90 degrees to a complete circle of 


360 degrees, the same camera is instantly 





available for the usual run of work. 














making panoramic photographs, Geo. S. 
Blankenhorn of Milwaukee, Wis., has 
spent considerable time and money in the 
last few years, perfecting this method and 
As a result it is 
said that the views which can be produced 
are highly satisfactory. 


Tested to One Ten-Thousandth 
of an Inch 


N ICROMETER and snap gage are 
4 excellent tools; but they often leave 


the necessary apparatus. 


C 
2< 
‘B 
A 





much to be desired. In shop inspection of 


hundreds or thousands of identical parts, 








Considering, first, the new back, it will 
be noted in one of the accompanying 
illustrations that this can be made from 
the usual back by providing two holes as shown. Straight 
edges are inserted, their distance apart being approxi- 
mately the length of the metal mat of the instrument. 
These are shown at EH and F. At G is a rectangular hole 
for observing the number of the film when the camera is 
used for panoramic work. 

The aluminum disk is shown at C and B, and is ac- 
curately turned up. The part C has a small stud located 
centrally in it, which screws into the camera in the usual 
tripod hole; in this manner the camera and the upper 


part of the plate C are securely held 


Front view of panoramic camera and 
tripod base-plate 





index line on C is alined with the second division line of 
B. Now the second picture is made, and after marking 
the film as before and swinging to the next division, the 
operation is repeated. So in this manner the panoramic 
picture can be made with two, three, four, five or six 
exposures, covering any angle up to 360 degrees or a 
complete circle. 

As will be noted by the sample shown herewith, a 
series of photographs are taken by swinging the camera 
and matching the ends, in this manner forming a polygon 


Special back which converts folding 
camera into panoramic type 


weomay r asonably demand something 
that takes fuller advantage of the fact that 
this is repetition work—something faster 
in operation, something providing amore nearly automatic 
comparison with the standard; above all, something elim- 
inating the sense of touch, doing away with the necessity 
that the operator carry in mind a certain degree of pres- 
sure which must be applied to or received from each 
piece, and getting away from the great difficulty in 
reconciling the results obtained by different operators. 

A wholly novel gage is now on the market which seems 
to fit in with these demands to a nicety, and which is 
giving supreme satisfaction to an ever increasing array of 


users. More work and better work in less 





The lower part of the disk B 
turned ex- 


together. 
screws onto the tripod. A 
tension on B fits accurately into a running 
bored fit in C, so that the latter can be 
turned accurately upon B and concentric 
with it. On the chamferred edge of C 
and B are these being in 
distance apart equal to the lens angle when 
There 


graduations, 


the camera is focussed at infinity. 


can, of course, be other graduations for 


different focal lengths, if this is desired. i Sarat begbte 
~ ; : NORMAL LEVEL“ 
This is made necessary, since, with an in- INDICATOR 


creasing focal length the lens angle de- 
creases. 

After setting the apparatus up as shown 
in the illustrations, the camera is made 
level as near 
done with the eye with sufficient accuracy. 


as possible This can be 
The camera is now swung by its turn 
table to the extreme left end of the desired 
picture, then, after turning the lower 
disk B so that one of the lines exactly 
coincides with zero, or starting point on is 
member B is made tight on the tripod by 
means of the tripod screw 

An exposure is now made in the usual 
manner. Following this, with a sharp- 
pointed pencil close against the straight 
edge at E, alineisdrawn. The film is then 
wound until the pencil line appears at the 
opening F, and the winding is continued 
until the line is nearly under the second 
straight edge at F. One does not have to 
wind carefully until the next film number 
appears in the extreme left end of the 
indicates 


After the 


rectangular opening G, which 


that the line is approaching F. 


first picture has been taken, the exposure 
numbers will not appear in the usual 
indicating hole, for the distance 


from 





JPPER LIMIT 
INDICATOR 


LOWER LIMIT 


THUMB-SCREW FOR = 
TEMPERATURE ADJUSTMENT 


RACK AND PINIO 


SUPPORTER 
















—GLASS BULB 


———- SCALE 


GLASS TUBE 


FLUID CHAMBER 
FLEXIBLE DIAPHRAGM 
—TESTING HEAD 


PIECE BEING TESTED 





time is the claim which is made and sup- 
ported for this new gage. It does not 
attempt to measure absolute diameters, 
but merely betrays the amount by which 
each piece exceeds or falls short of the 
standard. It is not even necessary that 
the operator know, in inches or millimeters, 
what that standard is, provided he has a 
sample known to conform with it. 

The fundamental departure of this gage 
is that, while it works through the medium 
of the pressure delivered by the piece 
being tested, the operator is not required 
to feel that pressure. Instead he actually 
sees it, thrown up before his eyes on such a 
scale that he can hardly find a way to go 
wrong. A glance at our picture will make 
it clear how this is brought about. 

The fluid chamber, filled with a colored 
liquid, has its lower surface in the form 
of a flexible diaphragm. It is connected 
with the glass tube, so that any pressure on 
the diaphragm forces the fluid up the tube. 
By moving the whole upper part of the 
apparatus up and down on the rack and 
pinion, by screwing the fluid chamber 
separately up and down like a micrometer 
head, by removing or adding fluid through 
the glass bulb at the top of the tube, and 
by sliding the scale up and down, the gage 
may be adjusted so that, when a standard 
reference sample of the piece to be tested 
is placed on the anvil and in contact with 
the testing head above, the fluid level in the 
glass tube is precisely even with the zero 
mark in the center of the scale. Then 
the two limit indicators, which may be 
moved separately or in unison, are set 
according to the scale, so as to mark the 
limits within which variation of the piece 
in question may be tolerated, and the gage 








picture to picture is less owing to the fact 
that there is not the dead film space which 
exists when taking single pictures. The 





The fluid gage for testing comparative thicknesses, which may be had 


with tilted base or flat 


is ready for the day’s work. 
(Concluded on page 317) 
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The Current Supplement 


[* these days of refined technical proces- 
ses there are many operations where 
heat is employed in which it is necessary 
that either the temperature in an operation 
be accurately known, or that it be limited 
within specified limits, and for this purpose 
instruments known as pyrometers are used. 
But it is not generally appreciated that 
these instruments do not indicate the actual 
temperature, but are rather instruments of 
comparison, as their scale is graduated in 
accordance with a datum which is sepa- 
rately determined. The article The 
Measurement of High Temperatures in the 
current issue of the Screntiric AMERICAN 
SUPPLEMENT, No. 2182 for October 29th, 
discusses this problem, and that of deter- 
mining a standard of comparison. After 
the war there will be a large number of 


on 


crippled soldiers whose claims for pensions 
will have to be 
determined, and the old method of personal 
opinion of a board of doctors is decidedly 
unscientific, and frequently unfair to both 
parties. 
studied in 
ments devised by which the actual con- 


or insurance payments 


The problem has already been 
France, and ingenious instru- 


ditions are visibly recorded, thus giving 
unvarying for 
avoiding disputes, both present and future. 
The system employed is briefly described 
in the article entitled Testing War Cripples, 


an basis decisions, and 


which is accompanied by illustrations of the 
apparatus used. Jtalian War Engineering 
notes a remarkable feat accomplished on 
the Southern front, and is illustrated by 
The Scientific Detection of 


Crime tells of some of the newer methods 


two pictures. 


now used which may be of great impor- 
tance. The Field of Vision discusses the 
effect of harnessing up indirect vision on 
the Wild tells of a 


natural product value 


eyes. Mushrooms 


of great 
addition to our food supplies, and is ac- 


as an 
companied by a large number cf excellent 
illustrations. Ship Model Experiments de- 
scribes the results of their application to 
full-size The Development 
of the Coherer reviews something of the 
history of instrument 
wireless telegraphy 


construction. 


and theories 


ini 


an 
and is 
accompanied by several illustrations. The 
paper on The Brown Coal Distillation In- 
Another 


employed 


dustry in Germany is concluded. 
interesting paper is on the Jnadequacy and 
Inconsistency of Some Common Chemical 
There number of other 
articles of value. 


The New War Truck 


(Concluded from page 308) 


Terms. are a 


to four weeks job. Continental completed 
the pattern for the cylinder pairs in slightly 
over five days, an accomplishment best 
appreciated by engine manufacturers. 
the talent 
ployed, it can be said that the crankcase is 


Showing coéperative em- 


Continential, the cylinders Waukesha, the 


oiling system a combination of Wisconsin | 


and Buda, the pistons Hercules, the timing- 
of 
governor a 


combination 
Continental, 


gear 
Wisconsin 


system a 
and 


combination of Kelly-Springfield and Wau- | 


kesha, and the camshaft a composite, as is 
the transmission, the axles, and other parts. 

So confident are both the Quartermaster 
Department, the Society of Automotive 
Engineers, and the Council of National 
Defense that this truck is as good as it 
can be made, that orders for parts for 
10,000 of them have been placed. More 
than sixty manufacturers have participated, 
groups of three or more generally receiving 
orders for the different parts. 
is being experienced in getting the orders 
filled—the manufacturing capacity avail- 
able to make these trucks is double that 
there 


and concerns 


anxious to coéperate than there are orders 


required, are more 
to go ’round. 

General Baker, for long a student and an 
enthusiastic advocate of adequate army 
motor transportation, has been at the head 
and front of this manufacturing, inventive, 
designing achievement, and by his knowl- 
edge and enthusiasm has done much to make 
it a possibility. But General Baker has 
publicly and with the utmost sincerity put 
the whole credit for making this truck 
where it belongs. 

“It is the work of the Society of Auto- 


Buda, | 


No difficulty | 
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motive Engineers”’ he has said, very simply. 
“They did it. They have long been friends 
of the War Department and lately have 
coéperated most extensively. Now they 
have given their time, ungrudgingly, their 
secrets, worth streams of gold, without 
compensation, their effort, their knowledge, 
their enthusiasms, for patriotic motives 
alone. They have done a big job, and 
while it is probable that the full story of 
their sacrifice, their patriotism and their 
wonderful achievement will never be 
wholly realized by the public at large it 
will never be, can never be, forgotten by 
the soldiers it arms with a better arm than 
any other country possesses. I cannot 
make it too strong that the 8S. A. E. has 
done a wonderful work, in a wenderful 
way, and produced a wonderful result.” 


Studying the Science of Evaporation 
(Concluded from page 315) 





existing when water is evaporated from the 
soil, while the Weather Bureau tank, being 
| slightly elevated, represents conditions in 
the air. The _self-recording 
| located some little distance from the large 
tank, being connected with it by an 
underground The level of the 
water in the bottom of the recording ma- 


device is 


pipe. 


chine naturally remains on a level with the 
water in the tank. 
water level in the recorder, and as the 


A float rests on the 


water in the tank evaporates the float of 
course gradually This 
ment of the float is communicated to a 
pen which marks the change on a revolving 


descends. move- 


roll of paper, the cylinder of paper being 
turned by means of clockwork. 

The science of evaporation has become 
important in recent years. The engineer 
is interested in the amount of evaporation 
from large surfaces water, 
reservoirs, while the agriculturist desires 
to know the evaporation from the moist- 
Even 


ol such 


as 





ened surface layers of the ground. 
the plant 
to understand the science of evaporation 
as applied to the leaves of plants. And 
of course evaporation is a vital factor in 
weather, so there are many ways in which 
the new study will prove useful. 


Tested to One Ten-Thousandth 
of an Inch 
(Concluded from page 316) 


physiologist finds it necessary 


It is especially to be noted that the 
limits need not be equal. 
set the gage to limits of plus 1000 and 
minus two of these infinitesimal fragments 


Thus we can 


of an inch, just as readily as to limits of 
“plus and three.” 
graduated into ten-thousandths, the cir- 
cular top of the fluid chamber into thou- 
| sandths. By controlling the diameter of 
|the glass tube, the scale spaces may of 
| course be made as wide as desired. Ord- 
they run from 75 of an 
inch; and in every case the scale is good 
only for the tube with which it is sold, 
j}and to which it has been calibrated with 
the It the fact that 
pressure at a single point of the diaphragm 
a rather extensive ‘‘dent” in its 
| surface, as much as the small diameter of 
the tube, that that the 
variations in thickness of the piece being 
tested, as transferred to the fluid height in 
the tube, are magnified from six to twelve 
hundred times. 

The man at the fluid gage can inspect 
| his pieces as fast as he can handle them. 
| He slides them in and out of the space 


minus The scale is 





inarily to % 


utmost care. is 


causes 


brings it about 





| between the anvil and the testing head, 
a supporting backstop to prevent 
their going too far if their shape is such as 
to make this desirable. In every case the 
fluid leaps upward in the tube, since the 
apparatus was so set up that the standard 
piece itself exerted a certain pressure 
against the testing head, which in the 
absence of any piece at all is removed, in the 
of any piece restored—with 

Here it is to be emphasized 
again and again that we have no plunger 
action, with its many difficulties of adjust- 
ment and operation; we are simply dis- 
placing by direct pressure a solid mass of 
fluid—and measuring the displacement 
quite automatically. 

If the top of the fluid column halts 
between the twe limit marks, the piece 


with 


presence 
variations. 
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Copyright 1917 
by R. J. Reynolds 
Tobacco Co, 





P. A. plays the smoke gamu 
with all cards on the table! 


No “palmed” joker to get-your-goat when you've finished 
one or a dozen jimmy pipe loads or makin’s cigarettes with 
Prince Albert for smoke-fuel! For, P.A.is not only a distinctly 
quality tobacco but it’s made by our exclusive patented process 
which removes bite and parch. You can’t get in wrong with 
the national joy smoke, no matter which end of the table you 
occupy! Which makes you pass up coupons, premiums or gifts 
for what they’re worth compared with quality! 


Your smokeluck will change with a bang like you were 
cutting for deal with a fresh deck quick as you rake into your 
smokechest some of that Prince Albert flavor and fragrance. 
It’s so delightful, so refreshing, so new to your taste you'll be the 
first party to chip in for a new supply between every fifth pot! 
P. A. gets you so enthusiastic—and keeps you so content— 
you'll beat-the-drum for delight! 


PRINGE ALBERT 


the national joy smoke 


sure-certain-is the little brother of happy smoke-days! Makes 
every man feel like he had come into his own! For, it’s so 
mellow it can’t bite the tenderest tongue; so satisfying it “reaches” 
the dyed-in-the-wool “regular”! You just feel you want to buy 
up all the P. A. in town and corner the market! It’s so cleverly 
good; it wins you so sincerely! 


You wouldn’t stand for a bluff more than once in any game. 
We tell you to lay a bet that you'll be chums with Prince 
Albert as soon as you fire up! What we pass you right here is 
ace-high. We know, and so do 
smokers all over the world! 
Prince Albert’s chief and only job is 
to hand out the greatest amount of 
jimmy pipe and makin’s joy you or 
any other man ever dreamed could 
be possible! P. A. does that be- 
yond your fanciest-figuring! Yes 
sir, P. A. spreads sunshine -so 
lavishly you'll nick-a-new-notch in 
your smokecareer! 


PRINCE ALBERT 


Prince Albert is to be had everywhere 
tobacco is sold in toppy red bags, tidy 
red tins, hand: P d and half- 
pound tin humidors—and—in that 
clever, practical pound crystal- glass 
humidor with sponge-moistener top that 
keeps the tobacco in perfect condition. 


R. J. REYNOLDS TOBACCO CO. 
Winston-Salem, N. C. 





CRIMP CUT 
LONG BURNING PIPE AND 
CIGARETTE TOBACCO 








318 





Cement Floors Last 
An Easy Method of Testing 


Make this test today. Take a knife or a file and 
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Test block, upper half un- 
treated, lower half Agatized. 


Note the difference in 


see if you can scratch the surface of your cement 
floors. If you can, they need to be Agatized. 


Will your cement floors last? Will they soon start to Dust’ 
—then to crumble—then to disintegrate? 
must you shut down and relay them, at great expense? 


In a short time, 


The 


above test will tell you definitely. 
Insure your cement floors against deterioration—indef- 


nitely postpone their relaying 
easy, inexpensive Agatex treatment. 
even during the noon hour, and can use the floors 


at night, or 





Special Paimt Products 
for Special Needs 
We specialize in un- 
usual paint require 
ments. If you need 
a epecial a fe 
wy kind surface 
or write 
our freé Consulting 
Service Department 
for suggestions and 
advice. 











TRUS-CON 
FIBROTEX 


has been devel »ped 


pairing eaves, etc. 








Trus-Gon Wood 
Floor Preservative 
rotects wood floors 


Le “with 
wide brush, ome 
all pores with 
, rubbery s - 
Send today 
klet 














War College 





by giving them the simple, 
You can apply Agatex 


immediately afterwards. 


The Agatex treatment, by a chemical reaction, firmly 
welds together the particles of cement and sand, making an 
agate-like surface, permanently hard, durable, wear-resist- 
ing. Impervious to oils or grease. Easy to keep clean. 

Test your floors today—then write us. Just say, 
**Tell me about the Agatex treatment.” We'll send you 
full particulars together with a sample of Agatized cement 
block (as shown “above) which you may test for your- 

self. Write today. 


THE TRUS-CON LABORATORIES 
502 Trus-Con Building, Detroit, Mich. 
















Men Wanted 


in 


United States 


Naval. Reserve Force 





The Second Naval District 
Chatham, Cape Cod to New London,Conn. 


has reopened enrollment 


Men are urgently needed for both seamen and 
artificer branches, also competent male steno- 
graphers. 
Applicants must be willing to volunteer for 
general service and be prepared for immediate 
active duty. 


Men within the draft age limit must have certi- 
ficates from local draft board that they have not 
been called for physical examination under 


the draft. 


Applicants must present themselves in person 
before the 


Enrolling Officer 


ess. 











The Simple 
AGATEX Treatment 





Bias. as 


and a bucket of 
AGATEX! 








Newport, R. I. 


Chemically 
Hardens 
Cement 
Floors 








comes out as fast as it went in—tested and 
passed. If the fluid leaps over the upper 
limit, or fails to reach the lower one, the 
piece is large or small, and is as promptly 
rejected. In either event the decision of 
the inspector is an instantaneous one, and 
is bound to be correct, for visibility is high. 
The limit pointers are black, the fluid is a 
bright red or violet; and the very fact that 
there is a sharp motion to watch for makes 
reading easier than when a fixed mark has 
to be located and identified. Yet withal 
there is no danger of the instrument 
running away from the opcrator, for if at 
any time he is in doubt he can arrest the 
motion and hold it at its limit by simply 
refraining from snatching out the piece 
being tested until he is satisfied. 

In its details and its fittings the fluid 
gage is as well worked out as in its funda- 
mentals. It is recognized, for instance, 
that temperature in the testing room may 
not be constant. This is met by use of the 
normal level indicator, set at the beginning 
to mark the point to which the fluid falls 
when the anvil is empty. If at any time 
the column drops below this mark or fails 
to reach it, expansion or contraction is in- 
dicated, and is at once compensated by 
raising or lowering the thumb-screw 
carrying the three indicators. 

For most purposes the makers recom- 
mend the tilted stand for the instrument, as 
giving a better view of the whole outfit; 
this is one of the features added as the 
result of working experience. Another 
detail that has called for considerable 
designing acumen is the testing head. 
The long thin head used for testing balls 
is not suited to every purpose; each piece 
has to have its own particular shape. 
Starting with three or four types, the 
makers of the gage have allowed their 
customers’ needs to regulate the adding of 
new heads to their line, until now they 
offer a great many different patterns. 
Perhaps the most ingenious is the one for 
testing the annular ball race—a heavy 
ring with a grooved track on the outer 





|| partly encircles it, gripping it just beyond 


circumference in which ball bearings run. 
The head for this consists of a ball just | 
fitting the race, held by a little collar that | 


the center line. Other curious types 





| down as the 
jaction. It is 
| employed the term 


| 





October 27, 1917 





ADVERTISING 
CLASSIFIED 


Friction Disk Drill 


FOR LIGHT WORK 


Has These Great Advantages. 
The speed can be instantly changed from 0 to 1600 
without stopping or shifting belts. Power applied can 
be graduated to drive. with equal safety, the smallest 
or largest drills within its range a wonderful economy 
in time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford. Iinois 




















SOUTH BEND LATHES 


Established in 1906 


sc Lathes over 10 years 


For the Machine 
and Repair Shop 
LOW IN PRICE 
18 In. to 24 In. swing 
Straight or Gap Keds. 
Seinen sere: 
South Bend Lathe Works 


421 Madison St., 
Sonth Kend, Ind. 


, P i tis: Siseh oe poner 
J PID Gia. 


: 2 tary $70. Save money. Pri nt _ thea big 
=. All easy, rules rent. Write factory 
or catalog presses, TYPE, paper, cards. 

THE PRESS CO., D-22 Meriden, Conn. 


IHt SCHWERDTLE STAMP CO: 























st STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 








MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Faster than Elevators. and hoist 

direct from teams. Saves handling at less expense. 

Manufactured by VOLNEY W. MASON & CO.., Inc. 
Providence, R. L., U.S. A. 


Experimental and Model Work 


lectrical Instruments and Fine Machinery. 
Inventions Developed. 
Special Tools. Dies. Gear ( utting. Ete. 


HENRY ZUHR, 200 to 204 William St., New York City 
NOVELTIES & PATENTED ARTICLES 


MANUFACTURED BY CONTRACT. PUNCHING DIES 








LIGHT AUTOMOBILE STAMPINGS 
E KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND. 0. 











WELL? Pays“ WELL 


Own a machine of your own. Cash or eacy 
terms. Many styles and sizes for all purposes 


Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 








showing knobs and balls and flat or curved 
contact varying degrees of | 
eccentricity, are made for other applica- 
tions. 

We cannot close this account without 
remarking the fascination with which we 
watched the thin red column bob up and | 
gage was exhibited to us in 
advisedly that we have 
to describe this; 
nothing would do to the 
alacrity with which the telltale line of color | 


surfaces of 


“leap” 


else justice 


| responds to the high spots and the low spots | 


|of the object placed upon the anvil. It | 


| China, 
| United 
| rights are 
|not by priority of use. 


| formality 
|}mark rights in Japan, but, 











makes a deviation of a ten-thousandth of 
an inch visible all over the room. 


Trade Marks in the Orient 





THE BRIDGEPORT CHAIN CO. 
Specialists in Small Wire Shapes &FlatStampings 
__ Bridgeport, Conn. 


ie “§ Magical Apparatus 


Send 2c for “Grand Catalogue” 
pages—600 Engravings, Tricks, Illusions 
Ventriloauiai Paseres, Catalogue Parlor Tricks Free 
MARTINKA & CO., Estab. 1875, 493 Sixth Ave., New York 














Or: young man says, after a course at Bradley. 
that “it was the best investment that he ever made 
when he spent two cents ior stamp to send for entalog 
of the course in watehwork, jewelrywork and engraving. 

He is now in business for himself as leading 
jeweler of his town, has a stock of - 15,000 all paid 
for,and all this due to the above investment. 

What others have done you can do. address a 
letter to BRADLEY HOROLOGICAL and get our latest 
book telling you all about it. 


BRADLEY HOROLOGICAL, PEORIA, ILL. 











HE trade-mark laws of most foreign 
countries, especially of Japan and 
differ materially from those of the 
States. In Japan, trade-mark 
acquired by registration and 
Not only is an 
American exporter who has omitted the 
of registration without trade- 
what is even 
more important, other persons may ac- 
quire property rights in his marks by the 
simple expedient of forestalling him in 
registration. Every American who is 
exporting goods or who expects to export 
goods to Japan should accordingly make 





certain that his trade mark is properly | 


entered on the Japanese trade mark records | 
land that his rights, once acquired, are) 
maintained. 

In China there are no national laws for 
the registration of trade marks. It is 
the custom for exporters to register their 
marks at their own consulates, and this 
often leads to more than the ordinary 
extra-territorial confusion. In practically 
every case a foreign infringer of a trade 
mark in China insists that the question 
be adjudicated under the laws and by the 
consular courts of his own country. When 





(Concluded on page 320) 
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PRATT 


Valuable Books of Instruction and Reference 


Scientific American Cyclopedia of Formulas— 
Concrete Pottery and Garden Furniture— 
Scientific American Reference Book—Experi- 
mental Science—Handy Man’s Workshop and 
Laboratory. 


MUNN & Co., Inc., Publishers, Woolworth Bldg., New York 











Because the Maxim Silencer 
absorbs 75% of the recoil. 
Increase the pleasure of home 
practice or hunting trip with a 
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FOREIGN COMMERCIAL NOTES 
AND QUERIES 


The Screntiric AMERICAN has always enjoyed a wide inter- 


national circulation. 


Its voice is heard in the remotest corners 


of the earth. Now that American manufacturers have been 
stirred to the advantages of international expansion we are 
anxious to do our part in bringing American products into for- 


eign markets. 


Hence this department has been established to 


pave the way for American trade expansion to all quarters of 


the globe. 


Those who are interested in 


the trade opportunities listed in 


this column, can obtain the names and addresses by complying with 


the following simple rules: 
2. Always give the serial number 


1. Write only one inquiry on a sheet. 
. &. Write on your own business 


letterhead. The ScrENTIFIC AMERICAN assumes no responsibility for 
the financial standing of concerns or individuals. Address all 
communications to the Query Editor of the SciENTIFIC AMERICAN, 


Woolworth Building, New York. 





682.—A firm in Spain desires to represent 
American manufacturers and exporters of 
industrial machinery of all kinds, such as 


chemical apparatus, refrigerating plants, | 


diving and submarine apparatus, and boiler 
equipment; building machinery, such as 


cranes, molds for making artificial stone, | 
traction | 


tools, diaphragm pumps, etc.; 


machinery for fishing boats; public service | 


supplies, such as cleaning apparatus for 
streets, sprinkling wagons, night-soil wag- 
ons, fire-fighting appliances, hand pumps, 
extension ladders, and all kinds of firemen’s 
apparatus; ovens for slaughterhouses, hos- 
pitals, ete.; complete slaughterhouse equip- 
ments; complete scientific laboratory equip- 
ment; hygienic and disinfecting apparatus 
or hospitals, etc.; washing and ironing 
machinery; electromedicinal equipment, 
ncluding X-ray apparatus, etc.; fireproof 
roofing tiles; dairy equipment; and veteri- 
of all kinds. Refer- 


nary instruments 


ences. 


683.—A wholesale buyer in Italy is in 
the market for all kinds of lavatory and 
sanitary equipment for basins, 
lavatories, etc., made in enameled cast iron 
and fire clay. He also wishes to buy bath- 
water heaters using gas, petroleum, wood, 
and electricity. Payment will be made by 
opening credit at local bank when giving 
available against shipping docu- 
Correspondence may be in English. 


closets, 


order, 
ments. 
References. 


684.—A company in Denmark wishes 
to buy 200,000 pairs of rubber shoes of 
Quotations 


American 


and medium quality. 
should be made f. 
port. Payment will 
against documents. 
packed 50 pairs to the case. 
dence may be in English. References. 
685.—An agency is desired by a man in 
Corre- 


good 
o. b. nearest 
be 


The shoes should be 


made by cash 


Correspon- 


Spain for the sale of mineral oils. 
spondence should be in Spanish or French. 
References. 

686.—The general manager of a firm in 
British East Africa wishes to be placed in 
communication with American manufac- 
turers and exporters of tobacco, cigarettes, 
and cigars; cutlery; crockery; glassware; 
enamel and aluminum ware; lamps; 
sponges; stationery, such as writing paper, 
inks, playing cards, novels, books, etc.; 
watches and timepieces; toilet articles, such 
as perfumery, soap, etc.; haberdashery, 
such as hats, caps, hosiery, shirts, collars, 
ties, boots and shoes, etc.; house furnish- 


ings, such as drapery, cretonnes, art mus- | 


lins, bed sheets, pillows, pillow cases, bath 
towels, table linen, rugs, blankets, etc.; 


groceries; sugar, flour, rice, etc.; wines, | 


spirits, ales, etc.; and especially very cheap 
planters’ tools, alpacas, prints, aluminum 
ware, etc. The firm will make outright 
purchases and also consider agency propo- 
sitions, depending on nature of the goods 
desired. References. 


687.—A man in Mexico wishes to receive 
catalogues of soap-making machinery; 
bottles and containers of flint and opaque 
glass for perfumes, cold creams, talcum 
powder, and other toilet articles; litho- 
graphed labels, without gum; and alumi- 
num tops for containers. Correspondence. 


| 

688.—The New York representative of a 
| shipbuilding company in France wishes to 
| receive specifications and complete infor- 
mation relative to an up-to-date shipbuild- 
ing plant, including machinery for handling 


the crude ore, the making of steel, and 
manufacture of plates, shapes, etc., also 
the machinery for engine building and 


other necessary equipment. Delivery will 
|not be required until after close of war. 


| 689.—A firm in Genoa is in the market 
for sal ammoniac and carbonate of am- 
monia. Correspondence should be _ in 
| French or Italian. Reference. 


690.—A man in France desires to pur- 
| chase, complete, machinery and equipment 
for reéquipping a flour and meal factory. 
He also wishes to buy baker’s machinery. 
Payment will be made by cash against 
documents. Correspondence should be in 
French. References. 


691.—A firm in Italy desires to secure 


an agency for the sale of small hardware, | 


scissors, pocket knives, white metal wire 
and ribbon for 
tooth saws for 
measures 10 to 


wood, pincers, bits, steel 
20 centimeters long with 
indications of millimeters, ordinary and 
patent locks, files, and razors. 
Correspondence should be in French or 


screws, 


Italian. Reference. Catalogues and sam- 
ples should be submitted, wherever 
possible. 


692.—A company in Italy is in the mar- 


ket for large quantities of all kinds of 
metals, especially iron tubes, brass, and 
copper. Correspondence should be in 


French or Italian. References. 


693.—A man in France wishes to repre- | 


sent American manufacturers and exporters 
of steam engines and equipment and tools 
of all kinds. Catalogues, terms, 


mitted. should be in 


French. 


Correspondence 
References. 


694.—An importer in British East Africa 
desires to buy very cheap hoes, made of 
good steel and proper thickness, the blade 
to be heart-shaped, about 7 by 6 inches 
with a strength flat shank fitting into a 
wooden handle, the whole hoe being flat 
and made of one piece of steel. A large 
number of these can be used annually, if 
prices are reasonable. Payment will be 
made by sight draft with bill of lading 
|attached, or by cash in New York, if 
| absolutely necessary. Goods should be 
|packed in extra strong cases or crates. 
Reference. 


695.—An agency is desired by a man in 
France for the sale of industrial supplies, 
|such as small tools, leather belts, rubber 
goods, glassware for industrial purposes, 
etc. Correspondence should be in French. 
Reference. 


696.—A man in Italy wishes to secure an 
agency for the sale of marine glesses, pris- 
matic glasses, optical ‘=..ruments, engi- 
neering, surveying, and nautical instru- 
ments, etc. Catalogues should be sub- 
mitted. Payment will be made by opening 
credit with New York bank, if necessary, 
or by deposit. Correspondence should be 
in French or Italian. Reference. 








electrical purposes, plain | 


/KEASBEY & MATTISON COMPANY 


price | 
lists, and full information should be sub-| 
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Long-Headedness vs. Short-Handedness 


Good judgement in plant planning, in equipment and or- 
ganization methods will do much to overcome the difficul- 
ties imposed by the abnormal labor situation. Man 
shortage must be made up by raising the output per labor 
unit and reducing overhead cost to the lowest figure. 
Specify the fandf, Interior Wood Block Floor for any 
new plant, any extension or any floor replacement you 
have under contemplation. 


UNTERIOR) 
—_ 
WOOD BLOCK FLOORS 


The advantages it offers are immediate, positive and permanent. The 
one type of fioor that is capable of withstanding indefinitely the hard- 
est wear, while promoting working conditions that insure the highest 
efficiency from labor. 
Jfan4f, Wood Block Floors are warm, dry, dustless, sanitary—easy on 
the feet. Save employes from fatigue and reduce accident hazard. 
Always smooth under trucking. 
Every day of service increases the value of the Jf¢4£ Wood Block 
Floor. Their is no interior use to which it cannot be put to better and 
more lasting advantage than any other type of industrial floor. 

Write for booklet telling all about this floor. 


AYER ©& LORD TIE COMPANY 


Incorporated 
Railway Exchange 








CHICAGO 


Memphis: 1402 Exch. Bldg. 
Philadelphia 
902 Land Title Bldg. 


Kansas City: Detroit: 
1117 Rialto Bidg 406 Empire Bidg. 


Dept. S 
New York: 2 Rector Street 


Cleveland: 
1023 Iiluminating Bidg. 
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ASBESTOS 


We are miners and shippers of Crude Asbestos in any 
quantity. We produce all grades at our world famous 
BELL ASBESTOS MIN in Canada. We also card 
fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 

For anything you want in Asbestos, turn to 


BARGAINS 


20,000 Rifles 1200 Machine Guns 

5,000 Revolvers 100 B 

, 5,000,000 Cartridges 50 BL Navy Cannons 

m 300,000 Equipments 

= 40,000 Knapsacks 
2,500 Tents 


We have supplied from our largest in the world stock o 
army anetion goods, the I 
eities with obsolete serviceable rifles and equipments 










50,000 Explo 
25.000 Uniforms (Blue 
DEPT. S-1 
AMBLER, PENNA, U.S. A. 
Owners of the world’s largest Asbestos Mines _ 


FREE Trial 


Piedmont Red Cedar 
Chests protect furs and 
woolens from moths, 
mice, dust and damp. 
Finest Xmas or wed- 


ding gift. 
New Low Factory Prices 15 days’ free trial 





Declaration of War 
to us. 


2,000 rifles and 6,000 equipments were en route, Gov’ 
auction sale terms, cash with order. 
at our arsenals. Immediate deliveries. 

Large Illustrated 428pp.encyclopedia catalog.mailed 50c 


Francis Bannerman, 501 Broadway, 





HOME GUARD ARMY 


L Field Cannons 


15 Revolving Cannons 
ive Shells 


5S. Government and many states and 
some of which were sold to us just prior to the U. S. 
High Army Officers say: *“Bannerman’s stock is a Godsend 
Six hours after receipt of order from state of Massachusetts 


Examination and testing 


f 


’ 





Write for Xmas catalog with reduced prices. Postpaid free. 





Piedmont Red Cedar Chest Co., Dept. S, Statesville, N. C. 
— { 








The “Little Pet” 


will furnish power for the 
home workshop, benc 

lathe, grinder, sa 
ing machine, etc 
ates on city gas or gas- 
oline. Many new features 
in gas engine construction, 
inverted cylinder, com- 
bination countershaft and 
foot starter, sutomatic 
oiling, nO grease cups, 
speed adjustment while 
running, all moving parts 
under cover, etc., an ideal 
home motor, safe and dependable, will last for years. Price only 
$33.00 complete. Send for catalogue No. 2, 


| ELGIN GAS MOTOR COMPANY 





strikes 


twelve 





midnight 








Elgin, IHinois 
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It will then be too late to 
mail your order for the 
magazines you like at our 
Fall Bargain Prices. We 
handle every periodical 
published and 


WE TRUST YOU 


Send us your magazine } 
order now, without remit- 
tance. We will fill it at the 
LOWEST CLUB RATES 
OBTAINABLE, (GUAR- 
ANTEED) and you may 
pay on receipt of bill. The 
only complete early Fall } 
magazine catalog and price 
list published can te ha 
from us FREE for the 
asking, but remember that 
your order must be post 
marked not later than Nov. 
10th 1917, to get the Bar- 
gain rates. To be sure of 
them, ORDER NOW. 


OORE -COTTREL 


UBSCRIPTION AGENCIES 
NORTH COHOCTON, N. Y. 








SPEED UP PRODUCTION 


Noisy, inefficient toothed gears hold 
down the production in your plant, 


Rockwood 


Friction Transmission 
solves the problem, increases effic- 
iency, speeds up production and costs 
less to buy and less to maintain than 

toothed gears. 
pee book “Friction Transmission” has 
¢ information for you—Send for it. 
ive firm connection, 


THE ROCKWOOD MFG. CO. 
1904 English Ave., Indianapolis, Ind., U.S.A. 


Our 92 


valua 
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“How 
Do You Do, 
Mr. Riley?” 


“Onct when I was ist 
a little girl—only four 
years old—mother and I 
were down town and [ 
saw you not far away. I 
broke away from mother 
ran up to you and said, 


Mr. 


‘how do you do, 
Riley?’ I shall never 
forget the wonderful 


smile on your face when 
you turned and 
saw me, a tiny lit- 
tle tot. You bowed 
and spoke to me 
as though I were 
a queen, and when 
[I told you I knew 
‘most all of your 
‘dd rhymes and 
enjoyed them 
very much 
you were as 
pleased as if 
some man-of- 
letters had 


. ¢ 
compliment- x» 
ed you. That, 
Mr. Riley, is CAF 


one of my 
finest memories.”’ 


So wrote a grown-up 
little girl to James 
Whitcomb Riley. 


SCIENTIFIC AMERICAN 











Riley is the children’s 
poet—little children and 
big ones — sometimes 


called grown-ups. 


Are you giving your children the precious memories of those beautiful 


poems? 
when I was a child and ‘ 


Will your children be able to 
The Raggedy Man’ 


‘My 


and 


mother read me Riley 
‘Little Orphant Annie’ 


say— 


have rejoiced and comforted me all the days of my life?” 


JAMES WHITCOMB RILEY 


has passed on—and the grown-up world 
mourns. In the hearts of the little children 
is a void that cannot be filled—but that can 
be forgotten by the reading and re-reading of 
those simple and childlike poems. 

No more does Uncle Sam’s postman stagger 
under the weight of 10,000 letters—the tribute 
of the children of the world to their Uncle 
Sidney (James Whitcomb Riley) on his birth- 
day. Riley has passed on but his work 
lives. You can read it to your children—and 
enrich their lives and yours for all times. 


Those of us who missed things in childhood 
—missed learning to ride or to swim—feel 
that there is a lack that can never be made 
up. Even more is this so with things of the 
spirit. The child whose imagination has been 
enriched by the beauty and charm of Riley, 
carries a treasure to old age 
to get later on. 

From the little girl who said she felt all 
alone without him to the President of the 
United States, who pays him tribute, Riley is 
in all hearts—big and little. 





His Heirs Desire Only a Small Royalty 


The heirs of James Whitcomb Riley came 
to us, as the publishers of Mark Twain, and 
said that they would be glad to reduce their 
royalty so that we could place the works of 
James Whitcomb Riley in the homes of all 
those who loved him. So we are able to make 
this complete set of all Riley’s works—con- 
taining over 1000 titles—at a very low price— 
for the present—a price we can pass on to you. 


We have planned a fitting form for these 
books—beautifully made—the easy-to-read, 
comfortable sort of books that James Whit- 
comb Riley would have liked. This set is full 


HARPER & BROTHERS 






beautiful illustrations by 
Howard Chandler Christy and Ethel Franklin 
Betts—some in full color—some in two colors, 
and some in black and white. 

[he limited edition of Riley’s complete 
works sold from $125 to $1750 a set. Yet 
you can have your set for less than one-fifth 
the lowest price made before. 

Che generosity of the Riley heirs and the 
resources of Harper & Brothers give you a rare 
opportunity. Don’t miss it. Send the 
coupon without money for your set 
on approval to-day. 


1817-1917 


of luxurious and 


NEW YORK 


HARPER & BROTHERS 
Franklin Square, N. ¥. 
/ Please send me the 
complete works, over 
1000 titles, of JAMES 
WHITCOMB RILEY, 
boundinrichcloth, 
stamped in gold, beauti- 

/ fully illustrated in color and 
black and white by Howard 
Chandler Christy and Ethel 
Franklin Betts. I may keep this 
set for 10 days for examination and 
return it to you, at your expense, if 
I do not want it. If 1 keep the books 
I will remit $1.50 for thirteen months. 
S. A. 10-27-17 


10% added to price in Canada because of duty. 


Trade Marks in the Orient 

(Concluded from page 318) 
the owner of the mark and the infringer 
are of the same nationality, there is no 
difficulty; and even when the infringer 
is a Chinese, it is possible for the owner 
to prevent violation of his rights. The 
difficulty arises in cases where owner and 
infringer are citizens or subjects of dif- 
ferent nationality, and this is aggravated 
when the infringer is of a nation, such as 
Japan, in which no property rights in 
trade marks are recognized prior to 
registration. 

While in Japan property rights in trade 
marks are acquired by registration, in 
the United States these rights are obtained 
by use of the mark in trade. If Japan 
a d the other countries with similar laws 
would only look at the other side of the 
question, there would be a happy ending 
to many controversies. If a Japanese 
should register his trade mark in Japan 
prior to its use in trade by an American, 
by all means the rights of the Japanese 
in China, and the United 
States as well as the Japanese Consular 
Courts should respect such rights. But 
should the American acquire rights in a 
mark by priority of use before the registra- 
tion of the mark in Japan, then the rights 
of the American should rule in the Con-| 
sular Courts. There would be no hard- 


should prevail 





ship the merchant under 
such rules of reciprocity, for there is never | 
and | 


on Japanese 
any considerable interval between use 
| registration of a trade mark by Japanese 
they 
under their laws, 


recognize the necessity, 
of prompt registration. | 

The fact that reciprocal trade-mark | 
rights were recognized by Japan ‘n China 
would not affect the question of trade- 
mark property in Japan; it would still | 
be necessary for American merchants to 
comply with the Japanese laws to prevent | 


merchants; 












the infringement of their rights in that 
country. But until the Japanese feel 
disposed to reciprocate in trade mark 
matters in China, American merchants 
who wish to protect their trade-mark 
rights in the Celestial land should not 
only take steps to register these marks at 


the American consulate, but should also 
make certain that application for registra- 
tion in Japan be filed without delay. The 
whole matter, in fact, should be placed 
in the hands of lawyers who are familiar | 
with the conditions and the foreign trade- 
mark laws, their advice should be 
followed. Otherwise the of a 
valuable trade mark is liable to find him- | 
self, so far as the Far East 
in the position of the purchaser of a house 
and lot who thought he could draw up 
a deed without consulting a lawyer, and 
that all he} 
against the sel- 


and 
originator 


is concerned, 


who eventually discovered 
had bought was a lawsuit 
whom he had left in full pos- 


all rights in the property. 


ler’s wife, 


session of her 


Legislation Affecting Wartime 
Patents 


BILL now pending before both House 
4% and Senate provides that whenever, 
during a time when the United States is at 





|war, the publicatior of an invention by 
lthe granting of a patent might, in the 
opinion of the Commissioner of Patents, 
be detrimental to the public safety or 
defense or might assist the enemy or 
endanger the successful prosecution of 


the Commissioner may order that 
and withhold 


the war, 
the invention be kept secret 
the grant of a patent until the termination 
If, however, during the period | 


of the war. 
the invention be published | 


of suspension, 
or a patent application be made in any 
without consent of our 
all rights may be 
patent being held 


foreign country, 
Patent Commissioner, 
held as forfeited. A 
under suspension according to the terms 
of the bill, it is provided, may be tendered 
the Government for its use during the war 
and before issue; and in this case the in- 
shall, if and when he ultimately 
receive a patent, have the right to sue for 
compensativa in the Court of Claims. 

It would seem thai ibis bill accomplishes 
the purposes for which it is obviously 
intended, and that at the same time it 
affords ample protection to Government 
and inventor alike. 


ventor 





} 
experimental purposes than crude rubber. 
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LEGAL NOTICES 





OVER 70 YEARS’ 
EXPERIENCE 







Trace Marks 
DESIGNS 
CopyvnricuTts &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New York, 
or 625 F Street, Washington, D.C., in regard 
to securing valid patent protection for their 
Inventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign Pat- 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be readily given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request. 

Ours is the Oldest agency for securing 
patents; it was established over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 
Scientific erican. 


MUNN & CO. 
233 Broadway Woolworth Buildmg New York 
Branch Office: 625 F Street, Washington, D. C. 














Annual Subscription Rates for the 
Scientific American Publications 


ED Ge MONE 5 os 60 onc stdsngsnebenas . 00 
Postage prepaid in United States and possessions, 
Mexico, Cuba and Panama. 

Subscriptions for Foreign Countries, one year, 
CE, Gi ecin ani tegeed noo $5.50 
Subscriptions for Canada postage prepaid... 4.75 
The Scientific American Publications 
Scientific American (established 1845).... ... $4.00 


Scientific American Supplement (established 
1876)..... COOSceesereoseccss 5.00 
| The combined subscription rates and rates ‘to foreign 
countries, including Canada, will be furnished 
upon application 
Remit by postal or express money order, bank 
draft or check. 


‘Classified Advertisements 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12 lines accepted 
Count seven words to the line. All orders must be 
accompanied by a remittance. 








POSITIONS OPEN 
The Western Electric Company, Incorporated, 


has opportunities for physicists, chemists, engineers, 


| designers, and draftsmen, for work of research, de- 


velopment, and design related to problems of tele- 
phonic, telegraphic and radio communication which 
are matters of public importance. Both temporary 
and permanent sitions are open. Apply by letter, 
not in person unless so specifically requested, to F. B. 
Jewett, Chief hacen #s West St., New York, N. Y. 


J. M. COLMENARES 
Lima, Peru, Espaderos Street, No. 569, P. O. Box 277 
Accepis important representations and attends to com 
mercial propaganda. 








CAPITAL WANTED 
WANTED :—Some one to finance patent to build a 
Machine that can be operated without fuel, Financier to 
have half interest. Address W. . Cure Scientific 
American. Box 773—N. Y. 





RUBBER SPECIALISTS 
quantity kind—cheaper and better for 
Write us 
Corona Rubber Reclaiming Co,. Rittenhouse & Osceola 
Sts., Germantown, Philadelphia, Pa. 
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SUBWAY 70, 000 SQ.FEET 
STATION] 395 ft. frontage-2 strects 
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Hotel Lenox 


Boston 
One block from Public Library, 


next to Boston University, cen- 
trally located with reference to 
all Boston's social, educational 
and artistic centers. 
A new addition this season 
is the Italian Room, serv- 
ing Italy's rare dishes pre- 
pared by a famous chef. 


Supper, Dancing 9 to 1 
LENOX BANJO ORCHESTRA 


L. C. PRIOR 


Managing Director 
Hotel Brunswick, under same management 




















John S. Gray Branch 
PUBLIO WRB AH TI NOTICE TO READER 
P When you finish reading this magazine, place a one-cent | 


a stamp on this notice, hand same to any postal employee, 
NQ V y) 1917 i and tt will be placed in the hands of our soidiers or sallors 
at j at the front. NO WRAPPING—NO ADDRESS. 
A. 8. Bur_eson, Postmaster-General. 
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SCOUTING ON THE TIGRIS RIVER: A BRITISH RECONNOITERING PARTY GLIDING AT EXPRESS-TRAIN SPEED 
IN A HYDROPLANE FITTED WITH AN AEROPLANE POWER PLANT 
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Munn & Co., Inc., Publishers 
New York, N. Y. 


November 3, 1917 Price 10 Cents 








HAVING THE STAMINA FOR WAR 





MERICAN machinery, 
American railroads, Ameri- 
can trucks will be put to as 
drastic a test as the man 
power of the nation. Their 
ability to accomplish and to 

endure will be a factor in winning the war. 

Production will rise to unheard-of levels— 

and men will be scarce. The war will absorb 

them. If more work is to be done, with 
fewer hands, machinery will have to do it. 








In transportation, motor trucks will dis- 
place horse draft, to save drivers. For the 
same reason, larger, better, more efficient 
trucks will take the place of lighter and 
cheaper ones. Heavier loads, faster time, 


uninterrupted service will demand it 


Every operation must be adjusted to save 
men. They will be scarce and expensive 
The truck which can do the most work and 
keep at it the longest is the best investment. 


The essential thing is performance—doing 
the work—handling the volume—at low cost. 


Every experienced truck user knows what 
a mechanical strain truck service imposes 
under ordinary conditions. Rough going, 
heavy loading, overspeeding, careless driv- 
ing—all have their effect. Only the best 
mechanism survives. 


Under war conditions high pressure work 
will intensify the strain. Only the highest 
grade trucks will be able to work uninter- 
ruptedly. 


Never before have the manufacturing 
standards always so rigidly maintained in 
building White Trucks appeared so vital. 
In normal service it takes time to demon- 
strate the low operating cost and high per- 
formance of a White Truck. Under the stress 
of wartime traffic they show up quickly. 
It takes White stamina to perform and 
endure. ) 


ww 


THE WHITE COMPANY, Cleveland, Ohio 














